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1. Small farms have fewer tractors and tractor·drawn 
machines per 100 farms than larger farms. Among types of 
farming areas, the Southern Pasture area has the fewest and 
the Cash Grain area the greatest number of tractors or tractor-
drawn machines per 100 farms. 
2. Small farms have more machinery available per 1,000 
acres of farm land than do large farms. On a type of farming 
basis, the Southern Pasture area has the greatest amount of 
horse-drawn machinery and the smallest amount of tractor-
drawn equipment per 1,000 acres of farm land. The reverse 
is true for the Cash Grain area. 
3. Horse-drawn machines have a highcr average age and 
have been used a greater percentage of their estimated life 
than tractor-drawn machines. The same relationships hold 
true in comparisons between large and small capacity machines. 
4. The number of unused horse-drawn implements per 100 
farms is greatest in those areas where adoption of tJ'actors 
has been most recent. 
5. Anuual service of machines teuds to vary with farm size 
except for custom-operated machines. Machines such as the 
combine and cornpicker may often see more service in the 
hands of the small farm operator. This is because small 
farmers are more likely to do cnstom work or to loan or hire 
out machines than are the large farmers. 
6. Comparison of the annual service of all machines with 
that for the most used machines indicates that thc excess 
capacity on Iowa farms is quite considerable. However, time-
liness of operations tends to limit the duty of farm machines. 
Some excess capacity is desirable in order to cope with wet 
and backward seasons. 
7. Pooling higher capacity machines makes possible a re-
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duction in man-days and tractor-hours required in performing 
farm ·operations. Pooling equipment should not be extended 
to the point where it might interfere with timeliness of opera-
tions. 
8. Such machines as the combine, cornpicker and ensilage 
cutter~with a high initial cost, high capacity relative to an ... 
nual use on individual farms and special power requirements 
~are most often owned in partnership. These machines are 
used on a greater number of farms and are used on a custom 
or hired basis more often than are other machines. 
9. Depreciation and interest make up the most important 
part of machine costs. Depreciation costs averaged 4.8 percent 
of the first cost of ali machines and ranged from 3.2 percent 
for the wagon to 9.0 percent ·for .the 5-foot combine. Total 
anIlual cost averaged 10.9 percent of the first. cost for all 
machines and ranged from 8.0 percent for the 7-foot grain 
drill to 20.8 percent for the hammer mill feed grinder of 80 
bushel per hour capacity. 
10. Although there is some variation in total annual cost 
of machines by farm size, this cost does not differ greatly 
from the average of all machines in any case. However, large 
farms have a much lower machine cost per unit of service 
than do small farms. In many cases the cost per unit of ser-
vice on small farms is greater than would be the cnstom 
charge for performing the operation. 
11. The desire to be independent often canses a farmer to 
own a machine singly at a higher cost per unit of service than 
would exist under cooperative ownership. Other reasons 
for high machine costs arc insecurity of tenure, ignorance 
relative to machine costs and resistances growing out of in-
ability to arrive at satisfactory rental charges. 
Cost, Distribution and Utilization of 
Farm Machinery in lawai 
By EARL O. HgADY, J. A. HOPKINS AND E. G. MrKmnEN. 
The entry of the United States into World War II aug-
mented the necessity of utilizing agriculture's resources to 
the fullest extent in meeting increased food demands with 
reduced supplies of labor. One of the principal means of 
expanding production under such conditions is by fuller use 
of available farm machinery. Unfortunately, however, when 
a state of national emergency was declared in May, 1941, little 
was known either about the utilization of Iowa farm machin-
ery 01' about the numbers of various types of machines avail-
able on the farms. 
To provide the needed information a survey was conducted 
in August and September of 1941 with the cooperation of 
the Work Projects Administration and the Agricultural 
Marketing Service. Information was collected in August from 
2,911 farms regarding eorn planters, grain binders,' grain 
drills, double disks, single disks, hay loaders, manure spread-
ers, mowers, plows, rakes, rollers, seeders, spike harrows and 
spring tooth harrows. The September survey obtained in-
formation from 3,012 farms on. cornpickers, combines, ensi-
lage cutters, grain elevators, corn shellers, feed grinders, milk-
ing machines, tractors, trucks, trailers and wagons2 (table 1). 
'Project 729 of the Iowa A!;ricultural [';xperimcnt Station. Project 
a.p. 165-2-285, 'Work Project 5782 of the 'York Projects Administration and 
Project 6040, Iowa Farm Data Survey, Agricultural Marketing Servicc. 
2 The data were obtained from 988 sampling blocks covering the enth'e 
state and selected at random in each county. Each sampling block COm-
prisetl a section of land. The number of blocks in each county was pro-
portional to the total land area of the county. As far as was possible 
schedules were taken from all the operating units which had fal'msteads 
within the section, but excluding areas within or adjacent to Incorporated 
towns, A few schedu\(,s were also taken outside the sampling blocks. The 
average farm size in the September survey was 179.4 acres as comparee) to 
163.8 acres for the state in 1940. Table 1 indicates the distribution of farms 
by size and type of farming area in the September survey. The August 
survey included a similar distribution of size and type. As a check 011 the 
rellability of the data, the acreage of corn for the state was calculated on 
the basis of the reported use of corn planters, and this acreage compared 
with that reported by the Crop and LiYcstock Marketing Service. The dif-
ference between the figures was less than 2 p~rcent. 
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DISTRIBUTION OF row A FARM IMPLEMENTS 
NUMBER OF MACHINES REPORTED 
A total of 38,083 individual. machines was reported in the 
two surveys. Information was gathered on 25 common farm 
implements. Others exist on Iowa farms but are ,less im-
pOl'tallt. Table 2 indicates the number of machines by size 
and by type of power used. 
For the state, 75.8 tractors were reported per 100 farms 
(table 3). However, this number varies from 22.6 tractors 
per 100 farms on farms smaller than 41 acres to 115.9 for 
farms over 360 acres. It was noted also that the smaller 
farms were more likely to have the older type of four-wheel 
tractors rather than the newer and more convenient row-crop 
t;ype. Further, the number of tractors per 100 farms varied 
by type of farming· areas from 45 in the Southern Pasture 
area to 94 in the Cash Grain area. Elsewhere the number ran 
from 73 to 86 per 100 farms. 
The combine is another machine of importance in relieving 
the labor load in a critical season. Six of these machines 
were reported per 100 farms, but with the numbers varying. 
again, with the size of farm and the farming area. The South-
ern Pasture area reported only 3.9 combines per 100 farms 
as compared to 8.2 in the Eastern Livestock area. The 5-foot 
combine was the most common size found in all areas ex('ept 
in the Cash Grain area, where the level land and larger crop 
acreages have favored the 6-foot machine. 
The mechanical corn picker is another highly important 
labor-saving maehine. It was reported by 17.5 farmers out 
of 100 for the state. But the'Southern Pasture area had only 
3.9 as compared to 30.0 pel' 100 :farms for the Cash Grain 
area. The size of machine also varied between areas, with the 
Southern Pasture and Northeast Dairy areas reporting more 
one-row than two-row cornpickers. The opposite was true for 
the rest of the state. 
In general, larger farms reported the greater number of 
tractors and tractor-drawn equipment as well as larger 
machines. This is explained mainly by larger crop acreages 
and by less labor relative to scale of operations on the large 
farms. There is a similar difference between areas with the 
greatest amount of tractor-drawn equipment in the Cash Grain 
area and the least amount of tractor-drawn equipment in the 
Southern Pasture area. The variation is best explained here 
by differences in crop acreages and in topography. 
The' number of machines per 100 farms; however, does not 
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reflect the over-aU availability of farm machinery relative to 
crop area. For example, suppose one machine was reported 
on each 250~acre farm as compared to only one on each four 
farms in the 40-acre size group. This would indicate that. 
the smaller farms are less well-equipped. On an over-all basis, 
however, the small-sized farms as a group would have 6.3 
machines per, 1,000 acres of land as compared to only 4 for 
the large sized group. Figures giving the percentage of farms 
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Fig. 1. Number of tractors per 100 farms, by size of fa rill. 
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hest be used to show the equipment cOlnplement where co-
operative use does not take place. Expression in ,terms of 
machines per unit of area best shows the picture when avail-
ability of machinery is increased through cooperative use. 
DENSITY OF FARM MACHINERY 
The term density as here used expresses the working width 
of available machinery per 1,000 acres of land. This is by 
no means a perfect measure but is used in lieu of a better 
one (table 5). It represents approximately the machine avail-
ability in case of extensive cooperative use. 
Although small farms may have fewer machines per 100 
farms, as a group they have more equipment per area of land 
and per unit of output than do larger farms. This is notably 
true in the ease of horse-drawn equipment and to a lesser 
extent in the case of tractor-drawn equipment. The eXCCSB 
capacity of machinery on the small farm group, however. is 
not as great as the variation in this index, since a greater 
proportion are horse-drawn implements with a lower capacity 
per unit of width. The distribution of machines as mentioned 
above docs not hold true for combines, cornpickers, corn 
shellers and other machines which have a high initial cost 
find which are used only a few days on each farm annually 
or may be obtained by custom arrangements. 
Table 5 shows that farms 40 acres and less in size have 
nearly four times as many tractors per 1,000 acres of farm 
land as those over 360 acres and nearly twice as many as 
the average of all farms. This comparison is in numbers 
only and does not allow for differences in size of tractors. 
Differences in available power per acre arc probably less be-
cause of the tendency for smaner tractors to be used on 
small farms. 
Although table 5 shows the rather high over-all availabi.lity 
of tractors3nd tractor-drawn equipment on smaller farms as 
compared to other size groups, it says nothing about the 
situation on individual small farms. Table 3, showing the 
number of machines per 100 farms, indicates that small farms 
generally have fewer machines available than do larger farms. 
Insofar as the machines can be used cooperatively, the small 
farms are hest equipped as a group. To the extent that co-
operative use is not or cannot be exercised, farms in this size 
group lack the degrec of mechanization found on larger farms. 
On the other hand, those individual small farms which do 
own tractor-drawn equipment possess a much greater unuse.l 
capacity than larger farms with thc same equipmcnt. 
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'When we compare type of farming areas we find that the 
density of horsc-drawn equipment is greatest and tractor-
drawn is lowest in the Southern Pasture area. Conversely, 
the density of horse-drawn equipment is lowest and of tractor-
drawn equipment is greatest in the Cash Grain area. 
A better measure of density and availability of farm machin-
ery would be expressed in terms of machine width per area 
of crop land or· per area of specific crops. This information 
was not included in the survey but table 6, derived from 1940 
census data, shows the percentage of land harvested as crops 
in 1940. It indicates that the relative density of the groups, 
if measured by crop acres, would be somewhat changed, but 
that the same general relationships between size of farm or 
type of farming area would still exist. Density in terms of 
crop acres would be greater for small farms relative to the 
average than is indicated in tahle 5; for medium sized farm:; 
it would be less, and for large farms a little greater than when 
expressed in terms of all land. 
Since on an individual farm bmis the Southern Pasture 
area has less tractor equipment per 100 farms than other 
areas, any extension of cooperative use may effectively lessen 
the differences in machine availability in such areas, as i.;. 
suggested by the density figures of table 5. 
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Fig. 2. Number of -combines, eorn pickers and tractors per 100 farms, 
by type of farming area. 
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AGE DISTRIBUTION AND LIFE OF IMPLEMENTS 
Present age and estimated total life ofmachincs varied 
greatly between individual farms. There was a slight tendency 
for present age of the most common machines to be a little 
greater on small farms than on larger farms. This may be 
explained by the fact that the annual scrvice is less and that 
the machines are more frequently purchased second-hand by 
small farm operators. 
Estimatcd total life of the various machines likewise tended 
to be a little greater on the smaller farms, although the dif-
ferences do not appear very significant. A comparison by type 
of farming areas did not indicate any noticeable difference in 
estimated total life of machines. Probably much more im-
portant than either annual use or· topography as ractors in 
t he total life of machines in Iowa is the care given to the 
individual machine and the timeliness of repairs and lubri-
cation. This was evidenced in the great variation in estimated 
total life of machines within size groups or type of farming 
areas. 
Estimated total life of machines was obtained by adding 
the farmer's estimate of remaining life to the present age. 
This method may tend to hide some or the correlation between 
machine life and annual use. Estimates tend to be given in 
multiples of 5, hence a farmer using a machine a great deal 
annually may think his machine will last 8 years but will 
J'ound out the estimate to 10 years. Another operator might 
think his machine of the same age will last 11 years but 
round the estimate to 10 and thus the difference is obscured. 
However, this method gives a general indication of average 
iotal life to be expected and is the only alternative to col-
lecting information on machines that are completely worn 
out. The last mentioned method would involve prohibitive 
costs in time and expense required for an adequate sample. 
Ji'urthermore, very few machines are actually worn out before 
being traded in for new ones. 
It is also possible that the large scale operator who makci3 
greatest annual use of a machine may also be the one who 
gives it the greatest care. Accurate determination of the 
effect of use on life would thus require classification of ma-
chines by degree of care exercised by the owner as well as by 
annual service. 
Table 9 presents· the average age and estimated total age 
of machines included in the study. In general those machines 
with the most moving and breakable parts have the shortest 
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Fig. 3. Number of tractors per 1,000 acres, by farm size. 
grain binders and corn shellers is usually much greater than 
that indicated for combines and tractors regardless of the 
relatively large number of moving parts in the former. There 
may, however, be some tendency to underestimate the re-
maining life of machines when they are relatively new, as is 
the present case with most Iowa combines. 
The estimated total life for combines is less than that for 
any other group of machines and averages 9.9 years.3 Esti-
mated life for other machines varies upward to 27.5 years 
for the wagon. 
On the average, in 1941 combines had been used less than 
a This low estimated life for combines is no doubt due In part to the 
low present age of combines in Iowa. Farmers tend to underestimate the 
life of new machines. 
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30 percent of their estimated life. Four-wheel tractors had 
been llsed 59 percent of their estimated total life as compared 
to 38 for the row-crop tractor. Of greatest relative age were 
the 7-foot horse-drawn binders which, on an average, had 
heen used 75 percent of their total estimated life. A t the 
other extreme, the four-row tractor-drawn cultivators had 
been used only 18 percent of their total life. Since mechani7.R-
1ion has been rapid in recent years, tractor-drawn equipment 
is relatively newer than that drawn by horses. I~arger capac-
ity machines aleo have relatively more years of remaining 
life. The shift in types of machines is still continuing; hCll('I~ 
t his difference in relative age· will be maintained for some 
time in thc future. 
The shift to tractor power has meant that a decreasing 
number of horse-drawn implements are purchased each year. 
This trend became pronounced from 1930 to 1932, as is indi-
cated in the distribution of table 10. Purchases of many hOl'se-
drawn machines have been negligible or have ceased entirely 
in the past few years. ·The rate of adoption of tractors and 
eomplemental'Y equipment, along with the economic eondition'~ 
1hat affect such purchases, resulted in the greatest number 
of such machines falling in the 4-to-6-year age group in 1941. 
Although combines and some of the other larger machine~ 
continued to be added at about the same rate in 1941, in· 
er-eased farm incomes in that year, plus the beginning of f, 
farm labor scarcity, account for purchase of a rather higl . 
proportion of tractors and tractor equipment. 
UNUSED HORSE·DRA WN EQUIPMENT 
The number of horse-drawn machines released from use by 
adoption of tractor implements has been greater than re-
placement needs on those farms retaining horse power. It has 
sometimes been suggested that this equipment is idle on farms 
in the hi!.':hlv mechanized areas whereas it is needed in those 
areas still nt·ilizing horse-drawn equipment. The data reported 
in this studv indicate that it is the latter areas of Iowa which 
s1 ill posses "the greatest concentration of unused equipment. 
The Cash Grain area shifted to tractors and tractor-drawn 
equipment earlier, and to a greater extent. Evidently the ex-
cess of horse-drawn equipment here has already been disposed 
of because this area reported the smallest number of unused 
machines per 100 farms. Conversely, in the Southern Pastur!' 
area where the shift to tractors was slower and more recent. 
more unused equipment was reported. Figures in table 11 
include only machines reported on the farms in the survey 
and do not account for those that might be held by dealers. 
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UTILIZATION OF FARM MACHINES 
ANNUAL SERVICE OF F'ARM MACHINES 
How wide a variation is there in the annual amount of usc 
made of farm implementsY And to what extent might the 
degree of utilization be increased without causing a seriOllll 
loss in other directions Y 
The average number of acres covered by field machines 
ranged from 20.6 for horse-drawn plows 18 inches or less in 
working width to 367.8 acres for the four-row, tractor-drawn 
cultivator. The 5-foot combine was used on an average of 
64.9 acres on the home farm plus 101.4 acres on other farms. 
The two-row cornpicker was used on an average of 99.5 acres 
on the home farm plus 63.4 on other farms. 
The annual service of machines on farms 281 acres and 
over was approximately twice as great as for those on farms 
less than 121 acres and one-third greater than for the average 
for aU farms. On farms of 120 acres and less the accomplish-
ment for machines of the same size and type was only about 
50 percent of the average for farms of 121 acres and larger. 
Table 12 indicates total annual service for all machines ana 
table 13 indicates use on the home farm. 
Although the annual use of the most common farm machines 
varies with farms grouped by size, there are exceptions on 
some individual small farms where the scale of the enterprise 
is large relative to the number of acres in the farm. However, 
therc is still a significant difference betwcen the size groups, 
as' was indicated by analysis of variance tests except :lor 
machines such as the combine and cornpicker, which arc used 
on many farms under custom arrangement. These machines, 
which are required for only a fcw days pel' farm annually and 
which are used on a custom basis, may see greatcr service 
when in the hands of the small scaJe operator. In order to 
supplement his income and utilizc his labor to a greater extent, 
the owner of a small farm may perform custom work for his 
neighbors and thus cover a greater number of acres than It 
large scale operator who allocates part of his time to other 
enterprises. 
More of the machines on small farms are used on other 
farms, and a greater proportion of the annual service is per-
formed on others than is the case of those on large farms. 
With the exception of a few machines where the high initial 
cost, high capacity and special power requirements have favor-
ed or forced custom operation, the total annual service is still 
greater on the large farms. In the case of the tractor-drawn, 
two-row corn planter, 30 percent of the annual service of 
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machines owned on farms of 120 acres or less was performed 
on other farms as compared to only 3 percent for those· on 
farms of 281 acres and over. Still, the number of acres 
covered by corn planters on the larger farms was 2.4 times 
that of machines on the smaller farms. However, in the case 
of the 7-foot combine, the total annual service as well as 
percentage of annual service covered on other farms was 
greater for the machines on the farms of 120 acres or less. 
UTILIZATION OF MACHINE CAPACITY 
Analysis of variance tests indicated significant differences 
in annual use of all machines between different farm size 
groups excc:pt for those commonly operated on a custom basis, 
such as combines and cOl'npickel's. Differences between ma-
chines used on the owner's farm only and those used in addi-
tion on neighbors' farms were significant for custom operated 
machines as well as for others. 
CombinE's with a 6-foot cut which were used on other farms 
covered 302 percent more acres than those used only on the 
home farm, while the most used machines covered an average 
of 166 percent more than for that for all machines (table 16). 
The two-row cornpickers used on other farms covered 54.9 
percent. more than those lU>.ed on the home farm only, while 
the most used machines covered 65.9 percent more than for all 
machines. For the two-row, tractor-drawn cultivator the com-
parative figures are 29.9 and 71.9 percent, for the tractor 
plow 34.4 and 74.3 percent, and for the two-row, tractor-drawn 
corn planter, 49.2 and 57.9 percent. 
Comparison of average use of all machines with that for 
those included in the largest farm size group, those used on 
other farms, or the most used machines emphasizes the exist-
ence of unused capacity of Iowa farm machinery. Compari-
sons with the most used machines probably over-emphasize 
potential capacity, since these machines may have been operat-
ing under optimum conditions. Some unused capacity is 
desirable from the standpoint of' an operator who thinks in 
terms of annual returns or of a nation attempting to meet 
maximum production goals. In case a wet and backward 
season is encountered, the loss from lack of equipment may 
be greater than the saving of resources that would result 
from cutting the equipment supply to meet only optimum 
weather needs. Some excess capacity is justified by increas-
ing the certainty of timely performance of field operations. 
Cooperative use of implements is an effective method of 
utilizing capacity as well as lowering equipment expense. In· 
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the case of most planting and tillage machines in Iowa, there 
is considerable room for extending cooperative use without 
seriously impeding production. Such practices can only be 
carried up to the point where they might interfere with time-
liness of operations. 
SUBSTITUTION OF LARGER CAPACITY EQUIPMENT 
During the last few years there has been a pronounced 
trend toward the use of larger machines. This is particularly 
evident in data on farm machinery manufacturc and sales. It 
is also apparent in the lower present age of the greater-
capacity machines shown in table 9. Advantages of larger-
capacity maehines may be technological or economic or both. 
'fhc principal advantages are decreased labor requirements 
per unit of output and increased timeliness in the performance 
of critical farm operations. The latter is especially important 
for seeding and harvesting operations. The degree to which 
machine capacity can be substituted for labor depends on the· 
relative costs of machinery use as compared to wage rates 
and on the availability and effe0tiveness of labor. During 
periods of acute labor shortages and high labor costs, the 
farm operator may profitably increase capacity of equipment; 
or, conversely, low cost labor may be economically utilizen 
in the place of greater working width of the machine. 
Although economic limitations to increased size are general-
ly recognized, the fact that there are also mechanical limit a-
iions is often overlooked. Each unit of working width added 
to a machine results in a smaller saving of labor and a smaller 
increase in timeliness than did the preceding increment. This 
is exemplified in the assumed figures of table 17, which show 
that adding the second row to a machine saves 0.50 hour 
per acre, the third row 0.17 hour, the fourth row 0.08 and 
the fifth row only 0.05 hour. The same relationships apply 
to the increase in timeliness. Thus, even if equal efIectivp-
ness per row of operating width is assumed, the benefit from 
adding the fifth row is only one-tenth as great as that from 
the second row. 
Even table 17 tends to under-emphasize decreased savings in 
labor and timclincss with increased size of maehine. Equal 
effectiveness per unit of width for wider machines should not 
be expected. A larger machine will usually be operating n 
smaller percentage of the time since it takes longer to ser-
vice, lubricate, adjust and supply with material. In addition, 
whenever it is necessary to stop the machine to make repairs 
or adjustments, a larger amount of machine capacity is kept 
idle if the machine is a large one than if it is small. Thus, if 
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n two-row cornpicker is bcing used and one unit breaks 
down or clogs, both rows are stopped while adjustments are 
bcing made. 
Although the increase in work accomplished per day may 
be less than proportional to added machine size, the increase 
in service per season may be more than proportional to added 
machine size. A two-row cornpicker would be expected to 
cover less than twice the acreage covered per day .by a one-
row picker. However, as can be figured from table 12, the 
two-row machine coyere_d 2.4 times as many acres per season 
uS the one-row. The tractor-drawn, four-row cultivator cov-
ered 2.4 times as many acres per season as the two-row. The 
6-foot combine, which would be expected to harvest not ill 
excess of 20 percent more acres per day than the 5-foot, cover-
ed 21.3 percent more acres per year. The theoretical difference 
hetween 5- and 6-foot mowers would be no greater than 20 
percent, whereas the actual difference was 35.5. 
In some cases actnal difference in annual servi~e was less 
than proportional to added width, but larger machines were 
generally more effective per unit of size. 
Tractor-operated machines covered substantially more acre-
age during the season than did horse-drawn machines of the 
same size. - Illustrative of this is the fact that tractor-drawn, 
t.wo-row cultivators covered 90 percent more acres than horse-
drawn machines. Comparative figures for the 9- to 10-root 
disk, two-row corn planter and one-bottom plow are 41, 63 
and 177 respectively. 
COOPERATIVE OWNERSHIP OF FARM MACHINERY 
The more expensive farm machines, excluding tractors, are 
often owned in partnership. Machines best adapted to this 
form of ownership are those which are used only a few days 
. per year on each farm. Table 19 indicates the extent. of 
cooperative ownership found in the study. Machines most 
frequently owned in partnership were: Stationary ensilage 
cutter, 45 percent; field ensilage cutter, 35 percent; combine, 
23 percent; cornpicker, 22 percent; tractor-drawn roller, 
20 percent; shellers, 16 percent; and horse-drawn roller, 14 
percent. Only 1 percent of wagons and horse-drawn plows 
were so owned. 
Field machines arc more frequently owned cooperatively 
by small farm operators than by those with greater crop 
·acreages. This is an effective method of lowering the machine 
cost per unit of output, especially where the original cost of 
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Fig. 4. Annual service of specified machine on owners' and other farms. 
Economic ownership is thus often made possible for the 
farmer who would otherwise have to hire or borrow the 
machine. Uncertainty of tenure, the desire to be independent 
of other farmers, possible friction as to who will use the 
machine first, and laxness in care of the machine often dis-
courage cooperative ownership. 
r1'he limit of economies from cooperative ownership and use 
is again established by timeliness of operations as far as the 
individual operator interested in maximum returns is con-
cerned. For example, if cooperative usc of cornpickers were 
extended to a point where one participating cooperator lost 
a bushel of corn per acre valued at 70c, the loss capitalized 
at 5 percent would be as g'l'eat as an additional annual ma-
chinery cost of $14 per acre. 
USE OF MACHINES ON FARMS OTHER THAN THE OWNER'S 
Machines most frequently used on farms other than thnt 
of the owner include those which have a high initial cost ano 
those which arc used only for a few days on each farm an-
llually. Table 19 also includes that use of machines on other 
farms and terms of use. Those most frequently used on other 
farms were: Combines, 73 percent; field ensilage cutter, 53 
percent; stationary ensilage cutter, 45 percent; and eorn-
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pickers, 55 percent. The smaller the farm the greater is the 
tendency to use the machine on other farms. However, the 
annnal use of most machines owned by large operators is still 
greatest, as is evidenced in table 12. 
The kind of machine most often owned in partriership and 
u:-:ed on Iarms other than those OI the owners b also the one 
for which some payment is most frequently made. Illustrative 
of this is the fact that 70 percent of the combines, 46 pcrcent 
of the cornpickers and 60 percent of the corn shellers were 
llsed on a custom or hired basis. Machines most frequently 
loaned to others with no payment are the more common ma-
(·hines with fewer breakable parts and relatively longer livcs, 
such as the corn planter, cultivator, disk, .grain drill, mower, 
plow, rake, roller and seeder. Horse-drawn equipment is 
more often used on a Joan hasis than is tractor-drawn equip-
ment. F'or one thing, the latter is often designed to be used 
only with specific makes and si7.es of tractors. Exchange of 
machines is not a very common practice as indicated by this 
htudy. It is most extensively utilized in the case of wagons, 
where one farmer exchanges labor as well as a team and 
wagon during threshing, corn picking and other seasonal tasks. 
Of machines used on farms in addition to that of the owner, 
most are used on an ave~'age of about one other farm. 'rhose 
used on the greatm:t number of other farms are gcnerally 
used on a custom basis. For such machines the average num-
her of other farms are: Field ensilage cutter, 19; corn sheller, 
19; stationary ensilage cutter, 18; tractor cultivator, 7; wagon, 
5; combine, 4; trailer, 4; tractor, 4; and cornpicker, 2. 
Cooperative use of higher' capacity machines may be ex-
tended advantageously as a labor saving measure and in 
fuller utili7.ation of agricultural resources during a war emer-
gency. A community pooling of machinery and labor can 
henefit the owner of the higher capacity machine as well as 
others. The following hypothetical example illustrates tho 
advantage: Of two neighbors, one with 66 acres of corn has 
a two-row, horse-drawn cultivator and the other with 8R acres 
of corn has a two-row tractor-drawn cultivator .. Assuming 11 
acres for the horse machine and 22 for the tractor, the first will 
require 6 days and the second 4 days, or a total of 10 man-days 
to cultivate the 154 acres of corn. If the tractor cultivator alone 
is used, the 154 acres will be cultivated once over with 7 man-
days. The saving of 3 man-days ~ight be utili7.ed on either 
farm in livestock production or other vital operations. Not 
only are lahor requirements decreased, but tractor hours are 
also reduced. Fewer tractor. hours requircd for cultivating 
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corn permits more time for grinding, combining and other 
practices. 
If seve.ral farmers pooled labor and the higher capacity 
machines for all operations, the amount of labor freed for 
ether operations might be very considerable. However, this 
practice should not be extended so far that it will interfere 
with the timeliness of operation, especially with those opera-
tions such as combining which must be performed during the 
dry period of the day. 
During normal times the hiring of machines is often dis-
couraged by the fact that the machine owncr may hesitate to 
make a charge for the machine for fear that he he looked 
upon as a "tightwad." On the other hand, an individual 
who might be glad to rent the machine may hesitate to bar. 
row it for fear of being looked upon as a "sponger." This 
resistance to cooperative usc of machinery no doubt results 
in more machines on smaller farms than thm'e otherwisc might 
boo Lack of knowledge as to machine costs probably results 
in more machines bcing loaned which would otherwise be 
rented. There is need for more education relative to machine 
costs, 
During the cmergency there will of necessity be need for 
extended cooperative use of machines. Misunderstandings as 
to costs and charges should not act as a deterrent. A satis-
factory arrangement may be found in dividing the total cost 
on the basis of use on each farm. Normal repairs from wcar 
should be included along with intcrest, depreciation and aU 
oth er costs, 
COS'l' OF l\IACHINE USE 
From the data reported on life, repair costs and annual 
service, the total costs and cost pel' unit of service have been 
calculated on a basis of 1941 average retail prices (table ~O). 
'1'he prices used are an average of several and hence may not 
coincide exactly with that for anyone make of machine. It()ms 
of annual cost include depreciation, intel'est, repairs, housing, 
insurance and taxes. 
DEPRECIATION 
The straight-line method of eomputing depreeiation is used 
here in figuring the cost of using machines, This method COll-
sists of dividing the total anticipated depreciation by the num-
ber of years the machine is expected to last to find the de-
preeiat.ion for each year. The total depreciation is. of course, 
the purchase price minus the salvage or trade-in value when 
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the machine is finally discarded or traded in on a new one. 
Few machines on Iowa farms are used to the point where 
only junk value remains. A majority of machines are traded 
in 'on new ones before they are completely worn out. }<'or 
that I'(-ason a trade-in value of 10 percent has been used in 
figuring the cost of machines as given in .table 20. For ex-
ample, a two-row cornpicker costing $750 when new and 
expected to last 11 years would have an annual' depreciation 
vf $750 minus $75 divided by 11, or $61.36 per year. 
"Then figured in this manner the annual depreciation charge 
as an absolute amount ranged from 93c for the two-wheel, 
home-made trailer to $84.85 for the 11/2-ton truck. As a per-
centage of first co~t, the depreciation charge ranged from 9.0 
percent for the 5-foot combine to 3.2 percent for the wagon. 
INTEREST 
Thc interest rate used is 5 percent. Although this is less 
than is usually paid when maC'hinery is purchased on credit 
nrrangements, it is more than is paid on most long-term loans 
. or less than could be realized by a farmer loaning his surplus 
funds during normal times. 
It is assumed that dealers make an average concession of 
about 10 percent from list price of new machines in the forJIl 
of trade-in value on old equipment. Consequently the annual 
interest charge has been figured on one-half the first cost minus 
10 percent. For example if a two-row cornpicker costs $750 
new, the annual interest charge is 5 percent of $750 minu~ 
$75 divided by 2, 0)' $16.88 per year. 
HOUSING, INSURANCE AND TAXES 
Davidson and Henderson estimate that the annual cost of 
housing is 1.4 percent, insurance 0.2 percent and taxes 0.-1: 
percent of the first cost of farm machines, or a total of 2 per-
cent.4 This is based upon an estimate that $1,500 invested in 
farm machinery of the types used in Io,va will require a stor-
age building providing about 1,200 square feet of floor area. 
'J'he estimated cost of the building is $300, and if it lasts 33 
years at an interest rate of 5 percent, the total annual cost of 
housing, including provision for maintenance, insurance and 
taxes, will amount to 1.4 percent of the initial cost of the 
machines housed. 
'rhis combined cost of honsing, insurance 'and taxes figured 
at 2 percent of the first cost is used in this study for all 
machin~s. 
'Davldson, J. Brownlee and Henderson. S. Milton. Life service and thc 
cost of service of machines on 400 Iowa farms. Iowa Agr. Exp. Sta.-Ext. 
Ser., BuI. P37. 1942. 
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REPAIRS 
Repair costs constituted the smallest percentage of total 
annual costs as an average for all machines. The average for 
all machines was 1.8 percent of the initial cost. As a gronp, 
the repair cost for feed grinders was a greater percentage 
of the first cost than for other machines. Repair costs fo,' 
rollers and spike-tooth harrows were lowest both as an abso-
lute amount and as a percentage of first cost. Repair costs 
for all tractors were 1.3 percent of the first cost. Repair 
eosts varied widely between individual machines of like makes 
find annual use. 'l'hese variations are probably best explained 
by the differences in care, timeliness of repairs and lubrica-
tion, and to a lesser extent by annual use, age, type of soil 
and topography on which used. 
TOTAL ANNUAL COST 
Absolute total yearly expense ranged from $2.01 for the 
7- to 11-foot spike-tooth harrow to $168.88 for the lY2-tOll 
truck. Annual cost as a percentage of first cost averaged 
10.9 percent for all machines and ranged from 8.0 percent for 
the 7- to 11-foot spike-tooth harrow and 7-foot grain drill to 
20.8 percent for the hammer mill feed grinder of 80 bushel 
per hour capacity (table 20). 
MACHINE COST PER UNIT OF SERVICE 
Prom the total cost computed as described above, the aver-
nge machine cost per unit of service exclusive of fuel, oil and 
grease was figured for all machines. Total annual service 
as expressed in table 12 was used to compute cost of service. 
These average machine costs are included in table 20. 
RELATION OF ANNUAL SERVICE TO MACHINE COSTS 
'l'he greater part of total cost for most machines is probably 
of a fixed nature and does not vary a great deal with use. 
This may be explained by the fact that many machines arc 
used only a short period during the year, which does not 
nearly approach the maximum use possible. 
Another important factor in the cost of the machine over 
time is that of obsoJeRcence. Actually, many machines be-
come obsolete long before becoming worn out. An implement 
mounted on a tractor may become obsotcte when the tractor 
wears out, regardless of condition of the implement; Obvious-
ly, this decrease in' either opcrational or trade-in value results 
in a cost little related to annual use of the machine. 
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On the other hand, there are some elements of variable costs, 
although they probably make up a small proportion of the 
total. Table 21 indicates the total cost and the cost per unit 
of service for farms of different sizes. The machines included 
represent the common machines and those for which a large 
number were reported. In a few cases there is a marked 
difference in total costs, while in others there is not. In no 
case does the total cost differ greatly from the average for 
all machines indicated in table 20. Probably more important 
than the annual use is the care given to the individual machine. 
The costs for individual machines used approximately the 
same amount per. year varied much more than the averages 
between those grouped according to use. .As previously men-
tioned, the person using the machine the greater amount may 
be the one who gives it the better care. Inasmuch as such is 
the case, the exact effect of use on life and cost could be 
segregated only by grouping machines according to use and 
care. 
Regardless of the fact that yearly costs of many machines 
of the same kind and type may not vary greatly with use, 
the cost per unit of service does. The large scale operator 
usually has an acreage great enough to realize an economy 
in the form of low costs per unit of service performed. As 
the scale of operation is increased, it is equivalent to over-
coming the indivisibility of certain resources. The operator 
of 80 acres cannot usc one-half of his tractor although it 
possesses excess capacity, but the operator of 160 acres can 
use the equivalent of one-half of his tractor on each 80 acres. 
Table 21 indicates the lower machine costs realized by the 
large farm in performing an operation with a machine o:f 
specific size. This relationship probably holds true in most. 
cases for the different farm operations but does not neces-
sarily mean that each individual small farmer has higher 
machine costs per unit of service. The operator of the small 
farm may usc a lower eapacity machine near to its limit, 
whereas a somewhat larger operator may usc a machine of 
inereaRed size but use it less per dollar of its cost. However, 
the averages of table 21 emphasize the fact that the small 
farms are handicapped in having insufficient crops or othel' 
work to utilize machinery as fully as larger farms, unlc~s 
their machines are used cooperatively or for custom work ill 
addition to work on the home farm. 
Machine cost per unit of service on a large number of the 
farms reporting was greater than if the operation was paid 
for on a custom basis. This was especially true in the case of 
farms less than 120 acres in size. Even more numerous were 
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the cases where the operator would have gained economically 
by hiring the machine while providing his own power. The 
fact that some operators may be content to own a machine 
which results in a higher cost per unit of service than if the 
operation were performed by a machine hired or rented is 
rooted in the desire to be independent of others. In many 
other cases such a situation probably prevails because the 
operator is not aware of the true machine cost per unit or. 
service or because of the resistances to cooperative use as 
mentioned previously. 
METHODS OF LOWERING MACHINE COSTS 
Increa~ed annual use of an implement is the most effective 
means of lowering unit service costs. However, indivisibility 
of the farmer's resources and an optimum combination of those 
he does control often prevent his attaining lower machine 
costs by increasing service on his own farm. Farm machines 
eome in. units of a given size while th.<' scale of the given 
enterprise may necessarily be fixed by the size of the farm 
and combinations with other enterprises. In terms of economy 
it would be pointless to suggest that machine costs be lowered 
by greater annual service on the operator's farm if the opti-
mum combination of the resources exists. However, where 
insufficient acreage prevents full use at home, cooperative use 
may aid in lowering costs per unit of service. Such may be 
accomplished through owning the implement jointly with 
others, by hiring the machine from the owner and furnishing 
the power, or by custom arrangements whereby the machine 
owner furnishes labor and power as well as the machine. Op-
portunity to lower costs in this manner is especially open to 
operators of small farms. The owner of the large farm may 
have enterprises of such a scale that he is already realizing 
a low cost per unit of service. In other cases where the scale 
of a single enterprise may be of a limited size, the larger. 
operator may be nnable to use implements cooperatively be-
canse timeliness of other operations dictates the use of labor 
and power. 
Usc of dependable second-hand equipment may make pos-
sible lower machine costs where it serves complementary to 
the type of power and farm enterprise. Again this opportunity 
is especially applicable to those farmers with limited resources 
and only a small amount of use for the implement. Larger 
operators may require more reliable machines or only those 
that fit certain makes and sizes of tractors. Care should be 
exercised in buying .only serviceable machines. 
Smaller sizes of machines usually give a lower machine 
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cost for a given amount of service than do larger ones. How-
ever, in deciding upon the size that is the most economical, 
the farmer must consider timeliness of operations and the 
cost of labor. These factors are discussed in an earlier part 
of this bulletin. . 
Since depreciation costs make up such a large proportion 
of the total costs, any extension in life through better care is 
important in lowering costs. Likewise, timeliness of repairs 
and lubrication is important in lowering total repair costs 
and hence affecting eost per unit of service. 
TABLE 1. DISTRIBUTION OF FARMS ACCORDING TO SIZE AND TYPE OF 
FARMING AREA, SURVEY OF SEPTEMBER, 1941. 
Northeast Eastern Cash Western Southern 
Farm size in aeres Dairy Livestoek Grain Livestoek Pasture State 
~area area. area area aren. 
0-40 8 11 15 11 39 84 
41-120 119 167 144 231 202 863 
121-200. 189 218 304 319 197 1,227 
201-280 51 78 109 126 89 453 
281-:160 24 40 73 71 32 240 
361 and over 19 33 24 37 32 145 
Total 410 547 669 795 591 3,012 
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TABLE 2. NUMBER OF :MACHlNES REPORTED IN SURVEY. 
Horse- Tractor Horse- Tractor 
Machine, Bize drawn or other Machine, size dra.wn or other 
power power 
---
Combine, less than 5! - 16 Manure spreader, less than 
5' - 73 60 bu. 369 29 
6' 
-
92 60-70 bu. 932 129 
8' - 8 over 70 bu. 286 59 
size not indo 86 11 
Cornpicker, I-row 
-
162 Milking machine - 117 
2-row 
- 366 Mower, 5' & le8. 1,266 20 
Corn planter, 2-row 2,466 109 6' 1,012 46 
4-row - 31 7' 46 160 
Corn sheller, under 60 b.p.h. 
- 45 8' 10 4 
61-100 b.p.h. 
-
43 size not indicated 11 6 
over 100 b.p.h. - 61 Plow, 18" & less 823 233 
size not indo 
-
13 19"-36" 202 1,405 
Cultivator, I-row 2,188 8 over 36 11 9 154 
2-ruw 537 1,512 Rake, dump !J03 13 
4-row - 25 side deli very 656 50 
Disk, single, 8' & less 454 71 sweep 38 4 
9'-10' 470 451 kind not indicated 267 
11'-15' 52 440 Roller, 8' & less 33 25 
16' & over 21 63 !J'-12' 39 80 
size not indo 
- 14 13' & over 23 98 
Disk, double, 7' & less 18 79 Bize not indicated 4 4 
8' 31 114 Seeder, 7' & less 44 
-
9' 8 18 8'-9' 48 -
10' & over 38 200 10'-11' 213 1 
size not indo 3 - 12'-14' 48 1 
Ensilage cutter, field 
- 17 15'-20' 107 1 
stationary 
- 159 21' & over 1,124 29 
Feed grinder, hammer mill, 
40 b.p.h. & less 
- 55 Spike tooth harruw, 7'-11' 222 16 
41-80 
- 218 12'-15' 405 134 
81 & over - 67 16'-1!J' 293 183 
plate, 40 b.p.h. & less 156 20 '& over 500 791 
41-80 
-
245 Spring tooth harrow, 7'-9' 30 106 
81 & over - 58 10'-12' 2!J 77 
size or kind not indo 
- 132 13' & over 13 35 
Grain binder, 6' 159 45 Tractor, row crop 
- 1,729 
7' 157 51 4-wheel - 516 
8' 560 475 Trailer, 2-wheel homemade 
- 417 !J'-10' 22 249 4-whcel homemade 
-
356 
size not indo 12 2-wheel fact. made 
- 9 Grain elevator 
- 1,095 4-wheel fact. made - 48 Grain drill, 7' & les8 74 14 Truck under 1 ton - 175 
8'-9' 110 25 1-2 tons 
- 213 
10'-11' 49 31 2-4 toos 
- ·19 12' & over 18 5 4 tons and over - 16 
Hay!onder 870 260 Wngon 4,790 
-
TABLE 3. NUMBER OF POWER-oPERATED MACHINES PER 100 FARMS BY TYPE Q1I FARMING AREA AND SIZE OF FARM. 




North- Eastern Cash ern South- 361 & All 
east Live- Grain Li~ ern 0-40 41-120 121-200 201-280 281-360 over farms 




Combine less 5' 1.2 1.6 0.2 0 0.2 0 0.4 0.3 0.9 1.3 1.3 0.5 
5' 3.2 4.2 0.9 2.4 2.0 1.3 1.1 2.2 2.7 7.1 4.7 2.4 
6' 0.7 2.4 6.3 3.0 1.7 0 1.5 2.4 5.8 5.4 6.7 3.1 
Cornpicker I-row 10.5 4.6 6.3 4.9 2.2 0 3.3 6.1 8.0 6.3 5.3 5.4 
2-row 6.3 17.5 23.7 9.4 1.7 2.5 4.2 10.0 17.8 30.4 34.7 12.2 
Corn planter, tractor 2-row 1.0 3.0 4.0 7.4 2.6 1.1 2.2 2.6 5.7 5.2 17.7 3.9 
4-row 1.8 0.9 2.8 0.4 0 0 0.2 0.4 2.2 3.0 5.4 1.1 
Corn sheller le.s 60 b.p.h. 0.2 1.8 1.6 1.1 2.4 0 1.4 1.5 2.4 0.8 1.3 1.5 
60-70 b.p.h. 2.7 1.3 1.2 1.5 0.9 0 1.2 1.6 0.7 2.9 2.0 1.4 
over 70 b.p.b. 2.0 1.5 1.6 3.5 1.0 0 0.5 2.4 3.8 3.8 1.3 2.0 
Cultivator 2-row 48.9 63.6 74.3 56.4 27.0 8.9 31.7 54.8 68.9 77.0 93.9 53.8 
4-row 2.2 0.2 1.7 0.6 0 0 0.1 0.4 2.0 1.7 5.4 0.9 
Disk, single 8' 2.0 3.2 1.5 1.6 3.8 1.1 2.9 2.0 3.3 1.3 3.9 2.5 
9'-10' 12.0 22.1 18.5 19.4 8.2 1.1 12.3 18.8 17.6 15.2 13.1 16.1 
11'-15' 10.0 10.5 34.3 19;7 3.4 .1.1 4.0 15.6 23.1 33.9 35.4 15.7 
16' 2.4 1.1 6.0 1.5 0.5 0 1.2 1.9 2.9 3.9 7.7 2.2 
Disk, double 7' 2.8 9.6 0.2 0.3 2.7 0 2.1 3.3 2.7 1.3 6.9 2.8 
8' 4.1 6.8 3.4 2.0 4.2 1.1 2.1 4.1 5.8 5.2 8.5 4.1 
9' 0.4 1.1 0.6 0.4 0.7 0 0.6 0.4 0.7 1.7 1.5 0.6 
10' '13.1 7.1 6.6 4.2 5.1 0 4.3 6.4 9.8 11. 7 15.4 7.1 
Ensilage cutter, field 0.5 0.4 0.8 0.9 0.2 0 0.2 0.2 1.1 1.7 2.0 0.6 
stationary 14.4 4.0 4.9 4.5 1.5 0 2.2 5.5 6.9 9.2 12.7 5.3 
Grain binder 6' 2.4 1.6 1.5 0.9 1.6 0 .1.8 1.3 1.3 1.7 3.1 1.6 
7' 2.6 2.1 0.6 2.2 1.5 0 1.3 1.8 3.1 0.9 3.1 1.8 
8' 17.3 16.1 36.2 12.0 6.0 0 8.3 18.9 24.9 22.2 21.5 16.9 
9'-10' 5.3 10.2 11.5 11.9 4.6 0 3.7 7.8 8.7 22.2 30.0 8.9 
Grain drill 7' 0 0 0.6 0.7 0.8 1.1 0.1 0.1 1.6 0.9 1.5 0.5 
8'-9' 0.2 0.5 0.2 1.6 1.4 0 0.3 0.3 2.0 2.6 3.1 0.9 
10'-11' 0 0.9 1.1 2.2 0.8 0 0.2 0.9 1.3 2.6 5.4 1.1 
12' 0:2 0.2 0 0.4 0 0 0.1 0 0 0 3.1 0.2 
Grain elevator 14.2 34.9 73.9 39.0 6.4 2.5 19.1 41.5 46.2 ·55.4 52.0 36.4 
Hay loader 14.7 5.7 6.0 6.1 6.0 0 4.4 7.8 10.7 12.6 11.5 7.8 
ManUre spreader 15.3 7.5 13.0 6.8 4.1 2.2 4.4 7.5 8.2 14.4 16.9 7.7 
00 
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TABLE 3. NUMBER OF POWER-OPERATED MACHINES PER 100 FAR:-.fS BY TYPE OF FARMING AREA AND SIZE OF FARM.-(Cont.) 
----- -- --------
Type of farming area Size of farm in acres 
------------------------------------
1\fachine, size West-
North- Eastern Cash ern South- 361 & All 
east Live- Grain Live- ern 0-40 4.1-120 121-200 201-280 281-360 over farms 
Dairy stock stock Pasture 
--- ---------------------
Milking machine 10.7 3.6 5.4 1.6 0.5 0 2.8 3.9 4.7 10.4 5.3 3.9 
Jo..lower 5' 0.6 0 1.1 1.2 0.4 1.1 0.9 0.6 0.7 0.4 0 0.7 
6' 0 4.6 1.7 1.0 1.4 0 1.7 1.0 2.4 3.0 1.5 1.6 
7' 4.1 8.0 4.7 7.0 4.2 0 2.2 3.6 8.4 13.9 23.1 5.7 
8' 0.4. 0.2 0.2 0 0 0 0 0 0.4 0 1.5 0.1 
Plow Icss than 18" 6.7 15.7 4.7 8.0 6.8 2.2 8.1 7.5 9.8 6.1 13.9 8.3 
18"-36" ·44.5 50.2 67.6 55.1 29.6 10.0 31.2 55.9 59.3 61.7 64.6 50.0 
36" & over 8.0 6.1 7.9 3.9 2.3 0 1.8 4.2 9.8 11.3 16.2 5.5 
Roller 8" & less 0 0.2 1.7 0.1 1.9 1.1 0.3 0.7 2.0 0.9 1.5 0.9 
9"-12" 1.4 5.5 4.7 3.3 1.4 0 1.7 3.3 3.3 5.7 6.9 3.1 
13" & over 0 4.8 6.8 5.4 0.5 0 1.4 3.2 3.8 7.8 11.5 3.4 
Sceder 1.0 2.1 1.9 0.7 0.4 4.4 1.4 0.5 1.1 2.2 1.1 
Spike harrow 7'-11' 0.6 0.7 0 0.7 0.7 0 0.8 0.6 0.4 0 0 0.6 
12'-15' 4.5 5.9 3.0 3.0 6.5 1.1 4.7 4.0 8.0 2.6 3.9 4.6 
16'-19' 3.3 8.6 7.2 7.4 5.3 1.1 4.9 5.9 7.6 10.4 10.8 6.3 
Over 20' 27.7 30.5 47.6 27.5 10.0 3.3 12.9 30.9 36.4 41.7 51.5 27.2 
Spring tooth harrow 7 '-9' 6.9 1.8 10.4 0.0 0.3 0 1.7 4.1 5.6 5.2 6.2 3.6 
10'-12' 2.9 1.6 6.6 2.8 0.1 0 0.6 2.6 4.2 6.1 7.7 2.7 
13' & over 1.4 1.4 3.4 0.4 0.1 0 0.6 1.0 1.6 3.0 3.9 1.2 
Tractor, 4-wheel 21.0 14.0 29.0 13.7 14.0 7.1 15.3 19.2 22.5 17.5 22.8 18.3 
row-crop 53.2 72.0 65.2 63.0 31.0 15.5 37.3 59.1 72.2 87.9 93.1 57.5 
Truck less than 1 ton 4..9 9.1 4.2 4.5 7.0 11.3 4.8 4.7 6.9 8.3 10.7 5.8 
1-2 ton 6. I 8.2 8.5 8.0 3.7 12.5 4.3 4.9 10.7 10.8 21.3 7.1 
over 2 ton 0.5 1.5 1.0 0.9 0.2 1.3 0.2 0.9 0.7 1.7 2.7 1.2 
Trailer, 2-wheel, homemade 19.8 18.0 15.5 8.9 10.5 11.3 13.7 15.2 13.1 10.0 13.3 13.9 
4-wheel, homemade 13.7 12.4 18.8 9.4 5.3 6.3 8.6 12.5 12.0 20.4 13.3 11.8 
2-wheel, factory 0.2 0.2 0.3 0.1 0.7 0.6 0.2 0.4 0.3 
4-whe.I, factory 1.5 0.4 5.4 0.3 0.3 3.8 1.6 1.5 1.6 1.7 0.7 1.6 
00 
CO 
TABLE 4. NUMBER OF HORSF..-DRAWN MACHINES PER 100 FARMS BY TYPE OF FARMING AREA AND SIZE OF FARM. 




North- Eastern Cash ern South- 361 & All 
east Live- Grain Live- ern ()-40 41-120 121-200 201-280 281-360 over farm. 
Dairy .tock stock Pasture 
------------------------
-------------
Corn planter 2-row 84.7 90.0 87.6 82.0 82.2 60.0 81.5 89.6 86.9 86.5 77.7 87.8 
Cultivator 1-row 63.7 52.5 72.5 80.1 93.9 81.1 68.4 75.8 76.7 83.0 97.7 77.9 
2-row 17.3 35.9 11.1 24.6 8.4 8.9 20.2 19.5 14.4 18.7 19.2 19.1 
Disk, .ingle, 8' 18.0 14.8 4.2 10.1 27.7 34.4 23.5 13.0 9.6 7.0 10.0 16.2 
9'-10' 10.8 13.0 16.2 23.2 15.1 7.8 22.6 16.2 10.0 13.0 6.1 16.7 
11'-15' 2.0 1.4 1.3 1.6 2.4 1.1 1.6 1.9 2.2 0.9 3.1 1.9 
16' 0.6 0.7 0.8 1.0 0.5 1.1 ·1.0 0.7 0.4 0.4 0 0.8 
Disk, double 7' 1.2 2.1 0 0 0.4 0 0.8 0.8 0.4 - - 0.6 
8' 1.8 0.9 0 0.1 2.3 2.2 1.0 1.2 ' 0.4 1.7 0.8 1.1 
9' 0.5 0.4 0.1 0.4 0 0.2 0.4 0.2 - 0.8 0.3 
10' & over 1.2 0.2 0.6 1.2 2.7 1.1 1.0 1.4 1.6 1.7 0.8 1.4 
Grain binder 6' 12.0 7.1 0.4 3.2 5.8 1.1 8.7 . 5.0 3.8 2.6 2.3 5.7 
7' 5.9 4.1 0 9.1 6.2 1.1 4.7 6.7 6.2 3.5 2.3 5.6 
8' 21.0 2-1.3 24.3 19.3 11.4 5.6 14.4 23.3 22.2 18.3 19.2 19.9 
9'_10' 0.8 0 0 0.9 1.6 0 0.7 1.0 0.9 0.4 0 0.8 
Grain drill 7' 1.4 3.4 1.1 2.3 4.1 3.3 2.1 2.1 2.9 3.0 6.9 2.6 
8'--9' 2.9 3.6 1.3 4.2 5.8 1.1 2.5 3.0 6.4 6.1 7.7 3.9 
10'-11' 0.8 1.6 1.5 2.0 2.2 2 2 0.9 1.6 1.3 2.6 6.9 1.7 
12' 1.2 0.9 0.2 0.9 0.1 0 0.5 0.6 1.1 0 1.5 0.6 
Hay loader 42.0 47.5 26.4 26.5 15.7 5.6 21.8 30.4 40.0 37.4 43.9 . 31.0 
Manure spreader 67.5 61.4 64.2 56.7 82.6 15.6 44.5 58.8 61.6 67.0 70.0 56.4 
Mower 5' 63.3 21.8 51. 7 .. 50.4 33.1 33.3 50.9 44.5 39.8 34.8 23.9 45.1 
6' 22.4 31.6 28.1 29.0 43.1 25.6 27.9 37.5 35.3 40.9 53.1 36.0 
7' 2.0 3.2 0.9 1.2 1.6 1.1 1.0 2.0 1.6 2.6 0.8 1.6 
8' 0.6 0 0.2 0.1 0.8 2.2 0.7 0.2 0 0 - 0.4 
Plow Ie •• than 18" 22.9 26.6 20.6 24.6 41.9 42.2 38.6 25.1 20.0 16.5 28.5 29.3 
18"-36" 11.2 5.0 3.2 9.4 5.5 2.2 8.5 7.6 5.3 5.2 3.1 7.2 
36" & over 0.2 1.8 0 0 0 0 0.5 0.1 0.4 0.4 0.8 0.3 
Roller 8" & Ie •• 1.0 2.1 1.1 0.6 1.2 0 0.7 1.0 2.2 0.9 3.1 1.1 
9"-12" 0.8 2.5 0.4 2.2 1.0 0 1.0 LO 1.6 3.0 3.9 1.3 
13" & over 0 0 0.2 3.2 0 0 0.5 0.9 0.7 1.3 2.3 0.8 
Seeder 7' & Ie •• 6.9 1.1 0 0.4 0.1 4.4 2.3 1.2 1.3 0.4 0 1.5 
8'-9' 5.9 1.4 0.2 1.3 0.3 0 1.7 1.8 1.6 1.7 1.5 1.7 
10'-11' 9.0 13.6 1.1 13.5 1.1 4.4 7.2 8.6 6.4 6.1 4.6 7.3 
00 
.... 
TABLE 4. NUMBER OF HORSE-DRAWN MACHINES PER 100 FARMS BY TYPE OF FARMING AREA AND SIZE OF FARM.-(Continucd) 
Type of farming area Size of farm in acres 
----------------------------
-,----Machine, size WeBt-North- Eastern CaBh ern South- 361 & All 
east Live- Grain LE\Te- ern 0-40 41-120 121-200 201-280 281-36~ over farms 
Dairy stock stock Pasture 
------
Seeder 12'-14' 2.2 1.8 0.2 2.3 1.6 0 1.6 1.2 2.7 3 .. <; ·0 1.7 
15'-20' 5.1 5.7 0.8 4.1 3.2 0 2.9 4.2 4.2 5.2 3.1 3.7 
21' & over 29.6 36.6 57.0 33.8 37.4 11.1 29.9 41.5 46.2 45.7 55.4 38.6 
Spike harrow 7 '-11' . 9.4 2.5 1.1 2.9 18.5 35.6 12.2 4.3 3.8 6.1 3.9 7.6 
12'-15' 15.5 10.0 4.9 11.3 24.1 28.9 20.9 10.7 10.9 6.5 9.2 13.9 
16'-19' 4.3 15.0 3.6 10.9 lILO 6.7 14.3 10.0 7.8 5.2 2.3 10.1 
Over 20' 14.5 16.4 21.1 27.1 7.4 1.1 14.9 20.9 16.0 '17.4 16.2 17.2 
~pring tooth harrow 7'-9' 2./l 0.9 1.3 0.3 0.4 0.7 0.7 , 1.8 2.6 1.5 1.0 
10'-12' 2.4 0.2 1.1 1.2 0.3 1.1 0.7 0.8 1.3 2.2 1.5 1.0 
1:l' & over 0.4 0.5 0 0.0 0.4 0.0 0.4 0.2 0.5 
00 
en 
TABLE 5. MACHINERY DENSITY PER 1,000 ACRES OF FARM LAND, BY TYPE OF FARMING AREA AND SIZE OF FARM.* 
Type of farming area Size of farm in acres 
----------------------------------------
Machine West-
North- Eastern Cash ern South- 361 & 
west Live- Grain Live- ern 0-40 41-120 121-200 201-280 281-360 over 
Dairy stock stock Pasture 
--- ---------------------
Combine, feet 1.4 2.2 3.0 2.0 .n 1.8 1.6 1.7 2.3 2.4 1.8 
Cornpicker. rows 1.1 2.7 3.7 1.5 .3 1.4 1.2 1.7 1.8 2.2 1.7 
Corn planter, rows, horae lO.O 9.9 9.4 8.7 9.4 38.6 17.2 lO.8 7.1 5.5 3.0 
Corn planter, raws~ tractor .5 .5 1.0 .9 .3 .7 .6 .3 .8 .7 1.1 
Corn sheller (no) 0.2 .3 .3 .4 .2 .0 .3 .4 .3 .2 .1 
Cultivator. horse, rows 5.8 6.8 5.1 6.9 6.4 32.1 11.4 7.0 4.8 3.8 2.6 
Cultivator, tractor. rows 6.2 7.1 8.4 6.5 3.1 5.7 6.7 6.8 6.0 5.1 4.1 
Disk, single, ft., horse 16.3 13.8 11.7 17.9 22.5 119.2 45.6 17.5 8.2 6.2 3.3 
Disk, single, ft., tractor 18.1 21.7 40.9 25.7 9.3 11.1 22.6 26.3 22.7 21.4 11.9 
Disk, double, horse, ft. 2.0 1.5 .5 .7 2.8 18.9 2.5 1.9 1.2 1.1 .4 
Disk, double. tractor. ft. 11.0 11.1 5.4 3.4 6.3 2.8 8.3 7.0 6.9 5.8 5.5 
Ensilage cutter (no.) .7 .4 .5 .4 .0 .32 .36 .37 .40 .34 .38 
Grin;der (no.) 1.3 3.1 1.9 2.3 .6 2.1 2.0 2.1 1.6 3.9 1.3 
Grain binder, ft., horse 17.0 14.6 10.5 12.6 10.3 18.9 21.1 16.1 19.2 6.4 3.7 
Grain binder, ft., tractor 13.1 14.0 22.5 12.5 6.5 .0 12.9 15.1 12.3 13.1 9.9 
Grain drill, horse, ft. 3.3 4.5 2.0 4.5 5.8 18.2 5.4 3.9 4.2 3.2 3.9 
Grain drill, tractor, ft. .3 .9 .9 2.5 1.5 .0 .8 .9 1.7 1.8 2.6 
Grain elevator .7 2.4 5.0 2.4 .3 .7 2.0 2.7 1.9 1.8 1.2 
Hay loader (no.) 3.3. 2.9 1.7 1.7 1.2 .0 2.8 2.3 2.1 1.6 1.1 
Manure spreader (no. mach.) 4.4 3.8 4.2 3.4 2.1 5.7 5.1 4.0 3.0 2.4 1.7 
l'\Iower, ft., horse 27.6 17.7 23.4 25.0 25.9 lO5.4 46.6 28.9 16.8 14.2 8.7 
?\lower. ft., tractor 2.1 3.8 2.7 3.2 2.2 1.8 3.1 2.1 3.3 3.7 3.5 
Plow. bottom, horse 2.7 3.6 1.5 2.3 3.1 15.0 6.0 2.5 1.5 .9 .7 
Plow, bottom, tractor 7.0 7.4 8.8 6.9 4.2· 7.1 8.0 8.1 6.5 5.2 3.7 
Roller, horse, ft. .9 2.2 .8 3.8 1.1 .0 2.3 1.8 1.6 1.8 1.9 
Roller, tractor, ft. .9 6.9 8.5 4.1 2.1 2.9 4.2 5.1 4.3 5.6 4.7 
Seeder, ft. 60.7 67.2 81.4 56.4 53.8 103.4 93.3 74.6 54.0 44.2 29.1 
Sp. tooth harrow, horse, ft. 42.2 62.2 34.8 54.2 54.0 274.3 105.1 52.1 28.8 15.1 11.3 
tractor, ft. 57.8 53.2 70.5 44.5 24.2 37.1 48.8 54.7 45.9 38.5 11.3 
Sp. tooth harrow. horse, ft. 3.0 .9 1.2 1.4 .7 3.9 2.6 1.2 1.3 1.4 .6 
tractor, ft. 6.2 2.7 10.6 2.3 .3 .0 2.6 4.5 4.6 4.8 3.6 
Tractor.4-wheel (no.) 1.0 1.0 2.0 .8 .6 2.1 1.6 1.3 .9 .6 .5 
Tractor, row-crop (no.) 2.0 3.6 3.1 3.2 1.2 5.7 2.8 3.1 2.2 2.3 1.5 
All tractors, (no.) 3.0 4.6 5.1 4.0 1.8 7.8 4.4 4.4 3.1 2.9 2.0 
Wagons, (no.) 4.6 11.0 10.9 11.7 6.6 52.5 14.2 10.0 7.4 7.0 4.4 
---- ------
._-- --- ---- -_._-- ----------------




TABLE 6. PERCENT OF LAND AS HARVESTED CROPS IN IOWA, 1940.* 
Size of farm Percent Type of farming area Pe,reent 
3-49'3cre. 42.24 Northeast Dairy 59.05 
50-139 58.53 Eastern Livestock 56.34 
140-219 61.46 Cash Grain 68.25 
220-379 59.41 We. tern Livestock 62.19 
380 & over 51.65 Southern Pasture 45.20 
State average 58.70 
*Source, 1940 Census. 
TABLE 7. AVERAGE MACHINERY INVESTMENT PER FARM AND PER ACRE 
IN row A, 1940.* 





380 and over 
*Source, 1940 Census. 














TABLE 8, PRESENT AGE, ESTIMATED TOTAL LIFE AND ANNUAL SERVICE BY FARM SIZE. 
Pre.ent age Estimated total life, years Annual acres used 
Farm size acres -----------------------------
121-1 201-
--
0- 41- 121- 201- 281- 361 & 0- 41- 121- 201- 281- 361 & 0- 41- 281-
40 120 200 280 360 over 40 120 200 280 360 over 40 120 200 280 360 
----
MACIIINE t POWER, SIZE 
Combine 5' 
* 
6,8 6,9 5,2 7,0 8,0 
* 
9,8 10,2 8,5 10,0 11.1 * 151. 7 143,5 174,9 199,9 
Cornpicker r I-row * 7,3 7,7 9,2 7,5 5,2 * 14,1 13,1 14,5 11,5 9,6 * 45,8 66,7 89,3 92.3 
Cornpicker. 2-row 
* 
4,6 4,8 4.4 3,7 3,5 * 11.3 10,6 11,2 10,6 10,7 * 144.8 164,7 156,4 170,6 
Corn planter, horse, 2-row 18,5 14,7 15,2 13,2 12,2 11,2 25,8 24,1 24,7 23.0 23,9 21.9 15,1 34,4 51.3 66,9 89,6 
Cultivator, horse, I-row 15,0 14.4 14,5 14,5 14,9 13,1 22,5 22,4 22,9 22.4 22.5 22,4 28,6 55.5 60,1 73.4 68,7 
Cultivator, horse, 2-row 16,2 12,6 11.9 10,9 10.6 9,8 21.6 20,9 20,2 20,0 19.1 19,3 34.8 81.6 102.3 132,8 139.4 
Cultivator, tractor, 2-row 7,2 5,9 4.9 5.2 4,5 4,8 19,8 17.4 16,2 16,2 15.4 17,0 99,0 118,3 177,2 203.9 269,7 
Disk, horse 9 '-la' 14,5 13,1 13,6 12,8 13,4 6,8 20,7 22,0 22,0 22,0 21.4 19,2 40,3 92.1 143,5 140,3 211,3 
Disk, tractor 9'-10' * 11,7 10.4 10,8 8,7 4,1 * 21.1 19,2 19,7 18,6 7,3 * 148.0 181.1 222,2 245,1 
Grain binder, horse, 8' 23,6 15,5 15,5 14,6 14,7 15,8 27,4 22,8 22,6 22,3 21.6 23,1 10,8 28,9 41.2 52,3 62.4 
, 
Grain binder, tractor, 8' 
* 
15,8 13,6 12,9 11.2 11,5 * 22,8 21.2 21.5 19,8 21.0 * 31.4 50,4 68,0 78,8 
l\:[ower, horse, 5' 18,4 14,9 14,7 14,5 13,1 10,2 26.8 20,0 22,5 23,5 23.0 21.7 17.8 23,9 30.3 36,6 40.5 
Jlt..1ower, tractor, 7 1 
* 
2,8 3,8 3,5 3,S 5,2 
* 
16,2 15,6 17,0 14,8 17,4 * 60,3 63,1 84~0 70.9 
Plow, horse, 18" & less 16,9 17,0 16,4 15,6 15,1 16,8 25,3 26,0 24,8 24,6 23,1 26.4 7,5 19,8 19,0 26,S 27,8 
Plow, tractor, 19"-36" 5.4 7,9 6,8 6,0 5,0 5,5 18,0 18,7 17,7 17,3 16,0 16,2 15,8 47,2 62,2 79,S 109,8 
Tractor r row-crop 5,1 5,3 5,0 4,5 4,3 3,9 12,1 13.1 12,5 13,0 1Ul 10,6 
Tractor,4-wheel 9,0 9,0 9,0 8.6 7,7 9,0 15,3 14,0 15,1 15.2 14.2 15,0 
-----






















TABLE 9. PRESENT AGE AND ESTIMATED LIFE OF MACHINES. 
Percent 
Machine Power. Bize Present Estimated present age 
age life i. of 
estimated life 
---
Combine Under 5' 2.2 11.1 19.8 
5' 3.1 9.9 31.3 
6' 3.2 11.6 27.6 
Cornpicker I-row 7.8 13.3 58.6 
2-row 4.3 10.8 39.8 
Corn planter 'horse, 2-row 12.1 21.4 56.5 
tractor I 2-row 6.3 18.4 34.2 
tractor, 4-row 3.1 14.0 20.8 
Corn sheller 60 bu. & less 12.4 21.3 58.2 
61-100 bu. 11.8 18.7 63.1 
100 bu. & aver 12.4 20.5 60.5 
Cultivator horse. I-row 14.4 22.6 63.7 
horse, 2-row 11.9 20.3- 58.6 
tractor, 2-row 5.1 16.4 31.1 
tractor, 4-row 3.4 19.0 17.0 
Disk,single ~Eio\ 8' & less 15.7 23.4 67.1 13.2 21.0 60.3 
11'-15' 12.2 22.9 53.3 
16' & over 13.6 22.0 61.8 
tractor, 8' & less 11.8 20.4 57.8 
0'-10' 10.4 19.2 54.2 
11'-15' 5.1 17.9 28.5 
16' & over 6.0 18.4 32.6 
Disk, double horse, 7' 12.5 20.0 62.5 
horse, 8' 14.6 22.4 65.2 
- 0' 15.2 22.8 66.7 
10' & over 11.0 23.1 51.5 
tractor, 7' 8.2 17.4 47.1 
8' 7.6 18.5 41.1 
0' 10.1 10.1 52.0 
10' & over 0.2 20.3 45.3 
Ensilage field 5.7 14.2 40.1 
cutter stationary 10.1 18.5 54.6 
Feed grinder hammer, under 40 bu. 6.3 16.6 40.0 
4D-80 bu. 5.4 16.0 33.8 
81 & over 4.5 14.3 31.5 
plate, 40 bu. & less 12.3 10.5 63.1 
41-80 10.3 18.5 55.7 
81 & over 8.2 17.4 47.1 
Grain binder horse, 6' 20.0 27.0 74.1 
7' 10.1 25.3 75.5 
8' 15.4 22.6 68.1 
9'-10' 14.5 ·~U 63.6 Grain elevator 14.9 50.6 
Grain binder tractor, 6' & less 15.5 21.7 71.4 
7' 16.1 22.0 70.3 
8' 13.4 21.3 62.0 
0'-10' 7.4 18.1 40.9 
Grain drill horse, 7' 10.2 27.0 71.1 
8'-9' 15.6 24.2 64.5 
10'-11' 16.7 23.9 60.0 
12' & over 13.1 24.5 53.5 
Grain drill tractor, 7' 17.5 25.7 68.1 
8'-9' 14.7 25.0 58.8 
10'-11' 12.0 22.3 53.8 
12' & over 12.7 23.0 55.2 
Hay lander horse 11.1 20.0 53.1 
tractor 0.2 20.3 45.3 
Manure spreader horse, 50 bu. & less 13.0 22.3 62.3 
6D-70bu. 11.1 20.3 54.7 
over 70 bu. 10.9 20.4 53.4 
tractor, 50 bu. & less 0.9 19.2 51.6 
6D-70 8.3 10.7 42.1 
70 & over 8.8 10.4 I 45.4 
Continued Nezl Page 
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TABLE 9. PRESENT AGE AND ESTIMATED LIFE OF MACHINES-(Continued) 
Percent 
Maehine Power, size Present Estimated preflenr. a~e 
age life iB of 
estimated life 
Milking machine I-Bet 5.3 15.4 34.4 
2-Bet 3.9 22.6 17.3 
3-Bet 10.3 22.0 46.S 
Mower horse, 5' & Ie. a 14.6 26.3 55.5 
6' 11.6 21.4 54.2 
7' 11.8 20.S 56.7 
S' S.9 16.2 54.9 
tractor,S' & lesa 10.9 21.8 50.0 
6' 12.6 19.7 64.0 
7' 3.9 17.5 22.3 
8' 7.S 19.0 41.1 
Plow horse, 18" & less 16.6 25.5 65.1 
19"-36" 15.4 24.6 62.6 
36" & over 13.3 20.3 65.5 
tractor, 18" & lesa 6.2 17.4 35.6 
19"-36" 6.6 17.6 37.5 
36" & over 7.6 19.4 39.2 
Rake horse, dump 16.5 24.8 66.5 
Bide delivery 10.7 21.6 49.5 
tract~V;:~dump 16.7 27.3 61.2 15.9 24.3 65.4 
aide delivery S.2 20.9 39.2 
sweep 15.S 24.5 64.5 
Roller horae, S' & less 12.7 22.7 55.9 
9'-12' 13.7 25.6 53.5 
13' & over 11.7 21.5 54.4 
tractor, 8' & less 11.6 22.1 52.5 
9'-12' 10.2 21.7 47.0 
13' & over S.3 21.5 38.6 
horse, 7' & less 16.6 24.7 67.2 
S'-9' 16.2 24.3 66.7 
10'-11' 15.1 22.9 65.9 
12"-14' 15.5 ·21.3 72.8 
15'-20' 10.8 18.S 57.4 
21' & over 12.0 21.9 54.S 
tractor. 21' & over 9.7 21.0 46.2 
Spike harrow horse, 7'-11' 16.S 25.6 65.6 
12'-15' 15.4 25.3 60.9 
16'-19' 14.S 24.4 60.7 
20' & over 14.2 23.S 59.7 
tractor, 7'-11' 1O.S 23.5 46.0 
12'-15' 14.0 24.3 57.6 
16'-19' 13.2 23.4 56.4 
20' & over 11.4 22.1 51.6 
Spring tooth harrow horse, 4' & less 
5'-6' 
7'-9' 8.5 19.9 42,7 
10'-12' 10.2 22.1 46.2 
13' & over 17.2 24.4 70.5 
tractor, 7'-9' 6.5 20.3 32.0 
10'-12' 7.6 19.5 30.0 
13' & over 7.7 20.2 38.1 
Tractor 4-wheel 8.8 15.0 58.7 
row crop 4.8 12.5 38.4 
Trwler 2-wheel homemade 6.6 14.7 44.9 
4-wheel homemade 5.4 14.7 36.7 
4-" heel factory mode 4.0 17.9 22.3 
I'rucks under 1 ton 5.2 10.0 47.7 
1-2 ton 7.S 12.8 60.9 
Type of power 
--




Cornpickert 1-row - -
2-row -
-
Corn planter, 2-row 3.6 3.5 
4-row - -
Corn sheller - -
Cultivator, I-row 0.9 0.8 
2-row 0.9 1.4 
4-row - -
Disk, single 1.6 0.5 
Disk, double - -
Ensilage cutter, field - -stationa~ - -
Feed grinder, hammer mi I - -
plate - -
Grain binder 0.8 1.1 
Grain drill 0.9 3.0 
Grain elevator - -
Hay loader 9.2 4.9 
Manure spreader 5.9 3.7 
Milking machine - -
Mower 4.5 3.6 
Plow .6 .2 
Rake, dump 3.2 1.1 
side delivery 10.4 5.9 
sweep 5.0 -
Roller 4.2 1.1 
Spi ke tooth harrow 2.2 1.3 
Spring tooth harrow 2.8 4.2 
Tractor, 4-wheel rubber 
- -
row cr0r.' rubber - -4-wbee , ateel 
- -
row crOPt steel - -




. er 4.4 4.2 
----
TABLE 10. AGE DISTRIBUTION OF MACHINES BY PERCENTAGE. 





3 4-6 7-9 10- 13- 18- 23- 28- 33- 38- 43& 1 2 3 4-6 7-9 10- 13- 18- 23-





- - - - - - -
- - - -
22.0 17.6 25.6 29.6 3.2 1.2 0.8 - -
- - - - - - - - - - -
11.6 3.9 9.7 20.0 11.6 26.5 13.5 2.6 0.6 
- - -
- - - - - - - -
12.3 14.3 22.9 34.5 7.7 6.9 1.4 - -
5.1 13.3 11.1 23.6 18.1 13.6 4.2 2.4 0.8 0.7 - 15.5 15.5 7.3 26.3 12.7 10.9 10.0 0.9 0.9 
- - - - - - -
- - - -
14.8 37.1 22.2 25.9 - - - - -
- - - - -
- - - - - -
8.4 6.5 6.5 11.0 7.1 17.4 12.3 19.1 6.5 
1.9 8.4 9.2 25.3 24.7 17.6 7.4 2.3 0.8 0.6 0.1 - - 71.4 - - - 14.3 14.3 -
2.7 13.2 11.9 30.4 22.4 13.0 2.5 1.6 - - - 12.2 9.6 15.3 43.5 8.1 6.8 3.2 0.5 0.3 
- - - - - - - - - - -
16.0 28.0 16.0 28.0 8.0 4.0 
- - -
1.3 8.9 7.6 21.0 23.6 19.5 6.8 2.4 0.4 0.3 0.1 11.5 1.8 12.6 21.6 9.0 16.4 7.5 5.0 1.6 
2.4 10.6 10.6 20.3 24.7 11.8 9.4 1.2 - - - 9.5 8.7 6.6 25.7 9.7 18.7 13.9 5.8 1.1 
- - - - - - - - - - -
11.8 5.9 5.9 41.2 17.5 11.8 5.9 - -
- - -
- - - - - - - -
3.8 1.3 5.7 32.3 8.2 24.1 9.5 7.0 6.3 
- - - - - - - - -
- - 19.3 13.7 12.6 21.3 8.4 10.9 3.9 2.8 0.8 
- - - - - - -
- - - -
3.8 4.2 4.6 19.6 6.7 26.7 18.3 10.9 2.3 
1.7 8.0 6.5 16.4 19.2 22.9 14.0 6.1 1.6 1.1 0.6 3.5 3.6 7.3 22.0 8.6 19.8 15.4 10.9 6.8 
1.3 3.9 7.7 17.6 18.8 22.6 15.5 6.0 0.9 0.9 0.9 5.6 1.4 9.7 11.1 4.2 18.0 18.0 15.3 8.3 
- - - - - -
- - - - -
5.8 3.2 3.7 8.0 6.9 14.8 16.0 20.6 14.0 
4.5 15.6 9.4 21.6 14.6 12.2 5.2 1.8 0.6 0.3 0.1 6.9 12.9 7.9 24.7 14.9 12.9 7.9 9.9 1.0 
4.2 14.8 9.6 22.8 17.2 14.1 5.6 1.7 0.1 0.1 0.2 10.7 13.2 12.4 14.9 9.9 15.8 9.9 7.4 2.5 
- - - - - - - - - - -
33.0 10.1 6.4 24.9 3.7 18.3 0.9 1.8 0.9 
3.3 11.4 8.9 22.5 17.8 15.7 6.2 3.5 1.1 1.1 0.4 29.3 16.8 10.6 13.0 7.7 11.5 6.7 2.9 1.0 
1.1 3.9 6.4 22.2 23.1 24.9 10.6 4.7 .9 1.0 0.4 11.6 7.5 12.2 37.2 10.6 10.9 6.7 3.0 0.2 
1.8 4.4 5.4 15.9 20.0 21.5 9.3 14.4 1.2 1.4 0.4 - - - - - - - - -
3.6 15.9 10.5 20.6 15.5 10.8 3.8 2.3 0.3 0.4 - 29.4 11.8 - - 11.8 17:6 11.8 17.6 -
- 7.5 7.5 12.5 12.5 35.0 15.0 5.0 - - - - - - - - - - - -
2.1 10.5 9.5 21.1 29.5 13.7 5.3 2.1 .9 - - 9.5 7.0 2.5 17.7 11.4 27.8 17.1 3.8 3.2 
1.9 7.6 5.7 23.0 22.4 23.4 7.2 3.4 0.7 1.0 0.2 5.7 2.9 4.3 15.2 7.1 19.5 19.0 14.8 6.7 
5.6 12.5 15.3 34.5 13.9 5.6 4.2 - 1.4 - - 5.9 6.4 12.8 39.3 10.6 12.8 7.4 3.2 1.1 
- - - - - - - -
-
- -
19.2 12.8 17.3 34.7 6.4 7.7 1.9 - -
- - - - - - -
- - - -
20.5 12.0 16.6 41.3 5.4 3.3 0.8 0.1 -
- - - - - - - - -
- - 0.3 1.1 2.0 14.9 9.2 36.7 27.8 6.9 1.1 
- - - - - - - -
- - -
2.9 3.5 13.8 52.3 9.7 12.9 4.3 0.6 -
- - - - - - -
- - - -
21.8 20.0 10.9 25.5 3.6 12.7 5.5 - -
- - - - - - -
- - - -
12.1 8.7 9.6 34.0 10.9 17.8 5.0 1.3 0.4 
- - - - - - -
~ 
- - -
10.4 7.7 10.6 30.5 10.9 20.0 7.4 2.0 0.5 
- - - - - - - -
- - - 2.6 1.6 2.9 5.9 4.1 14.7 17.9 24.6 12.7 




























































































TABLE 11. UNUSED HORSE-DRAWN EQUIPMENT BY TYPE 
OF FARMING AREA. 
Machine 
Number per 100 farms 
Northeast Eastern Cash Western Southern 
Dairy Livestock Grain Livestock Pasture 
Corn planter 1.8 1.6 .9 1.6 2.8 
Cultivator 4.5 7.0 2.6 8.0 8.5 
Disk, single 1.6 2.0 .4 1.0 1.1 
Grain binder 7.1 2.5 3.8 2.6 3.8 
Plow 8.4 9.1 1.7 4.3 6.5 
Spike harrow .6 1.4 .2 .7 1.4 
TABLE 12. TOTAL ANNUAL SERVICE OF MACHINES 
BY FARM SIZE. 
Unit SizE' farm in acres 
Machine, power, size of 
use 0- 121- 281 
120 A. 280A. & ovpr 
Combine under 5' a~r~s 69.3 64.3 81.2 
6' 174.5 153.7 182.4 
7' ' , 193.5 212.4 181.4 
Cornpicker, I-row ' , 61.9 62.5 100.0 
2-row ' , 143.4 161.4 171.3 
Corn plant"r, horse, 2-row ' , 33.0 55.6 90.6 
Corn planter, tractor, 2-row " 54.1 72.4 120.2 
Corn planter, tractor, 4-row ' , 137.0 195.8 20B.5 
Corn sheller, 60 b.p.h. & Ie •• bu~~els 1,044.4 1,634.8 575.0 
61-100 bC.h. 825.0 1,143.7 12,139.9 
over 100 .p.h. ' , 11,600.0 7,940.0 27,301.0 
Cultivator, horse, I-row a~r~8 52.6 63.7 74.4 2-row 79.8 108.5 118.8 
tractor, 2-row ' , 118.0 186.1 277.3 
4-row ' , 198.0 230.6 502.5 
Disk, single, horse 8' & les. " 63.5 94.4 87.9 
9'-10' " 94.0 143.0 242.9 
11'-15' ' , 122.3 130.4 269.0 
tractor 8' & less ' , 91.9 156.5 325.2 
9'-10' " 146.3 101.6 210.8 
11'-15' , , 160.4 251:5 377.8 
Double di.k horse 8' & lees ' , 68.2 100.1 213.4 
over S- , , 55.9 100.5 122.0 
tractor 7' ' , lOS.4 157.5 244.1 
8' ' , 96.5 219.6 236.9 
9' " 109.0 214.3 158.3 
10' ' , 130.4 214.5 327.0 
Ensilage cutter, field ' , 75.0 78.5 77.7 
stationary " 142.6 173.8 227.1 
Grain, binder, horse 6' , , 20.6 26.9 40.3 
7' , , 22.6 38.9 26.9 
8' " 28.1 44.2 60.5 
9'-10' " 22.4 26.5 20.0 
tractor, 6' " 33.7 55.3 44.0 
7' ' , 15.0 39.4 5S.3 
8' II 31.4 56.4 79.5 
9'-10' ' , 75.8 68.8 100.4 
Grain drill, horse, 7' & Ie •• ' , 28.7 36.6 43.4 
8'-9' " 20.7 30.1 44.8 
over 9' " 29.4 48.4 49.6 
tractor, 9' & less " 41.0 35.4 82.8 
over 9' " 41.6 51.1 68.0 
























































TABLE 12. TOTAL ANNUAL SERVICE OF MACHINES 
BY FARM SIZE.-(Continued) 
Unit Size of farm in acres 
IVlachinc, power, size of 
use 0- 121- 281 
120 A. 280 A. & over 
Grinder, hammer mill, 40 b.p.h. & le88 bu~~els 1,123.5 768.6 1,350.0 
41-80 b.p.h. 1,066.7 1.320.4 2,121.5 
over 80 b.p.h. ' , 2,175.0 1.706.7 3,372.7 
plate, 40 b.p.h. & less ' , 350.0 697.3 784.4 
41-80 b.p.h. ' , 064.5 1.134.7 2,421.0 
over 80 b.p.h. ' , 983.3 1.981.0 2,313.5 
Hay loader, horse acres 29.4 36.2 55.0 
tractor 48.5 58.4 74.0 
Manure spreader, horse, less than 60 bu. lo,a?s 82.5 127.9 151.4 
60-70 bu. 111.8 161.2 230.8 
over 70 bu. ' , 100.0 177.5 262.6 
tractor, less than 60 ' , 63.0 98.3 256.7 
60-70 bu. ' , 95.3 171.0 267.3 
over 70 bu. ' , 125.0 138.1 323.6 
Milking machine cows 15.1 14.4 17.3 
1vtower, horse, 5' & less a~r~s 23.5 32.1 50.5 
6' 29.2 40.2 64.1 
7' & over ' , 21.3 38.3 67.6 
tractor, 6' & less ' , 38.7 47.0 73.4 
7' & over ' , 69.3 78.0 100.7 
Plow, horse, 18" & less ' , 18.6 20.6 32.7 
19" & over ' , 26.3 30.8 5S.1 
tractor 18" & less ' , 32.6 59.8 101.5 
I 10"-36" , , 46.5 66.9 116.8 
over 36" ' , 47.5 110.0 128.4 
Rake, horse, dump , , 27.2 35.2 51.7 
side delivery , , 32.2 44.7 61.8 
sweep , , 26.1 35.7 45.5 
tractor, side delivery , , 62.7 74.3 120.4 
Roller, horse, 8' & less ' , 42.2 43.5 64.8 
9' & over ' , 42.2 100.0 110.1 
tractor, 12' & less ' , 131.1 95.6 128.8 
over 12' ' , 96.8 146.2 229.3 
Seeder, horse, 9' & Ie •• ' , 13.2 20.7 43.8 
10'-14' , , 23.0 38.3 37.5 
15'-20' , , 40.3 42.3 82.6 
21' & over ' , 32.8 52.2 77.0 
tractor, 21' & over ' , 22.8 56.3 67.6 
Spike harrow, horse, 7'-11' , , 40.1 88.9 148.0 
12'-15' , , 83.8 116.6 160.9 
10'-19' , , 106.2 101.2 239.1 
20' & over ' , 140.6 209.5 386.6 
tractor, 15' & les8 ' , 116.7 163.2 357.0 
16'-19' ' , 151.6 230.0 300.4 
20' & over ' , 157.4 230.1 371.1 
Spring tooth harrow, horse!J' & less ' , 41.4 37.6 72.1 
over {)I , , 4,5.3 95.9 50.0 
tractor, 7':"0' , , 52.S 84.9 106.0 





















































TABLE 13. ANNUAL USE ON FARM OF MACHINE OWNER 
BY FARM SIZE.* 
Size of farm in acreS 
Unit 
Machine, power I size of 
use 0- 121- 281 
120 A. 280 A. & over 
-
Combine, Jess than 5' a~r,eB 45.3 46.3 67.7 
S' 42.5 56.0 88.0 
6' ' , 42.6 94.S 83.5 
Corn picker, I-row ' , 39.9 50.5 88.6 
2-row ' , 66.4 86.7 130.0 
Corn planter, horse, 2-row ' , 27.9 52.3 86.7 
tractor, 2-row ' , 38.1 64.3 125.9 
4-row ' , 57.0 89.1 200.9 
Corn sheller, 60 b.p.h. & less hu~~elB 1.044.4 408.8 575.0 
61-100 b.p.h. 825.0 1,143.7 2,539.9 
over 100 b.p.h. ' , 1,000.0 2,738.0 17,014.2 
Cultivator, horse, I-row a~r~B 51.3 62.7 74.1 
2-row 78.6 106.5 115.1 
tractor 2-row ' , 105.6 178.2 272.9 
4-row ' , 198.0 221.5 502.5 
Disk (single) horse, 8' & Jess ' , 62.7 93.9 83.0 
9'-10' ' , 90.2 142.0 242.0 
11'-15' ' , 103.2 126.6. 269.0 
tractor, 8' & le.s ' , 70.1 156.5 325.2 
0'-10' ' , 138.3 183.6 210.8 
11 '-15' ' , 144.7 240.5 370.4 
Disk (double) horse, less than 8' ' , 59.3 97.4 211.0 
over 8' ' , S3.0 94.6 122.0 
tractor, 7 1 & less ' , 80.7 155.7 224.1 
8' ' , 96.5 191.5 234.0 
0' ' , 100.0 200.8 158.3 
10' ' , 122.4 186.1 321.2 
Ensilage cutter, field ' , S.O 30.2 51.9 
stationary , , 11.9 15.0 20.1 
Feed grinder, hammer mill bu~liels 
under 40 b.p.h. 1,123 . .1 768.6 1,350.0 
41 to 80 b.p.h. ' , 1,066.7 1.295.4 2,061.5 
over 80 bs,.h. ' , 2,17.1.0 1,706.7 3,286.7 
PLATE un er 40 b.p.h. ' , 350.0 697.3 784.4 
41 to 80 b.p.h. ' , 736.5 1,112.7 2,421.0 
over 81 b.p.h. ' , 983.3 1,650.0 2,313.5 
Grain binder, horse, 6' s9T,es 17.5 25.6 37.4 
7' 16.4 32.6 25.7 
S' ' , 23.1 39.1 56.9 
9'-10' ' , 22.4 26.5 20.0 
tractor, 6' ' , 26.5 31.4 26.9 
7' ' , 15.0 39.4 5S.3 
S' ' , 23.0 4S.1 73.6 
9'-10' ' , 32.7 . 51.5 91.1 
Grain elevator bushels 3,000.2 4,013.1 7,246.0 
Grain drill, horse, 7' & Jess a~r~s 20.0 31.5 41.0 
S'-9' 16.3 20.9 34.2 
over 9' ' , 20.5 31.S 41.3 
tractor 9' & less ' , IS.5 34.0 5S.4 
over 9 ' ' , 25.0 37.1 56.9 























































TABLE 13. ANNUAL USE ON FARM OF MACHINE OWNER 
BY FARM SIZE.*-(Continued) 
Size of farm in acre. 
Unit 
Machine. power. size of 
use 0-- 121- 281 
120 A. 280 A. '" over 
Hay loader, horse a~r~8 24.8 30.6 52.3 
tractor 41.6 49.8 70.2 
Manure spreader horse-cirawn 
under 60 bu. 
IOra~s 
75.3 114,.1 139.5 
60--70 bu. ' , 105.2 156.6 223.4 
over 70 bu. ' , 93.7 177.5 261.6 
tractor-drawn under 60 bu. " 63.0 98.3 256.7 
60-70 bu. " 92.8 159.5 267.3 
over 70 bu. ' , 125.0 134.0 323.6 
Milking machine cows 15.1 14.4 17.3 
Mower, horse 5' '" less a~r~e 21.8 30.9 48.5 
6' 25.5 38.2 62.5 
7' '" over ' , 18.6 36.3 66.8 
tractor 6' '" less " aO.3 43.6 70.0 
7' '" over " 51.8 64.7 94.4 
Plow, horse 18" '" les8 ' , 18.2 20.3 31.8 
19" & over ' , 25.8 35.5 54.9 
tractor 18" & less ' , 32.2 58.4 99.4 
19"-36 ' " 39.3 63.7 116.3 
36" & over " 30.5 80.2 122.4 Rake, horse, dump " 23.6 31.1 49.9 
side delivery , , 29.0 39.6 59.2 
sweep " 26.1 35.7 45.5 
side deli very , , 36.0 61.1 110.9 
Roller, horse 8' & less " 40.2 36.1 64.8 9' & over " 33.1 77.6 102.3 
tractor 12' & less " 61.4 67.1 119.9 
over 12' " 41.8 87.0 188.8 Seeder, horse, less than 9' , . 13.2 .29.7 43.8 
10'-14' ., 19.4 34.7 36.9 
15'-20' ,. 20.3 35.4 72.5 
21' '" over " 23.9 42.1 76.6 
tractor 21' & over .. 22.8 43.1 67.6 
Spike. harrow. horse 7'-11' ,. 47.7 87.8 148.9 
12'-15' ., 79.6 112.4 158.4 
16'-19' , , 102.9 160.7 239.1 
20' & over ,. 138.1 207.1 381.4 
tractor 15' & less ., 104.7 153.0 339.0 
16'-19' " 141.0 211.0 288.4 
20' & over ' , 137,3 218.6 362.9 
Spike-tooth. harrow, horse 9' & less ' , 41.4 37.6 72.1 
over 9' " 45.3 95.9 50.0 
tractor 7'-9' , , 50.4 79.6 106.6 
10' '" over . , 47.8 104.2 186.3 
















































TABLE 14. PERCENT ANNUAL USE ON FARMS OTHER THAN 
THE HOME FARM. 
Size farm in acres 
-----------
Machine, power; size 
0- 121- 281 & 
120 A. 280 A. over 
------
Combi'ne, under 5' 34.6 28.0 16.6 
6' 75.6 63.6 51.S 
7' 78.0 55.1 54.6 
Cornpicker, I-row 35.5 19.2 11.4 
2-row 53.7 46.3 24.1 
Corn planter, horse, 2-row 15.5 5.9 4.3 
tractor, 2-row 29.6 21.2 2.6 
4-row 58.4 54.5 4.1 
Corn sheller, 60 b.p.h. & less .0 23.1 .0 
61-100 b.p.h. .0 .0 .0 
100 b.p.h. & over 5.7 15.9 5.7 
Cultivator, horse, I-row 2.5 1.9 0.3 
2-row 1.5 l.S 3.1 
tractor I 2-row 9.7 4.2 1.6 
4-row .0 3.9 .0 
Disk, single, horse; 8' & less 1.3 0.5 5.6 
9'-10' 5.0 0.1 .0 
11'-15' 15.6 2.9 .0 
tractor, S' & les. 13.9 .0 .0 
9'-10' 5.5 4.2 .0 
1I'-15' 9.8 4.4 2.0 
Double disk, horse, 8' & le88 13.0 2.7 1.1 
over 81 3.6 5.9 .0 
tractor, 7' 17.3 1.2 .0 
8' .0 16.S 1.2 
9' .0 6.3 .0 
10' 6.1 13.2 10.6 
Ensilage cutter, field 93.3 61.7 33.2 
stationary 83.5 86.3 88.5 
Feed grinder, hammer mill, 40 b.p.h. & less .0 6.7 .0 
41-80 b.p.h. .0 0.2 0.3 
80 b.p.h. & over .0 .0 0.3 
piate, 40 b.p.h. & les. .0 0.1 .0 
41--80 b.p.h. 3.0 0.3 .0 
80 b.p.h. & over .0 2.0 .0 
Grain binder, horse, 6' 15.0 4.8 7.2 
7' 27.4 56.2 4.5 
8' 24.2 8.6 6.0 
9'-10' .0 .0 .0 
tractor, 6' 21.4 43.2 38.9 
7' .0 17.3 .0 
8' 26.8 14.7 7,4 
9'-to' 56.9 25.1 9.3 
Grain drill, horse, 7' & less 30.3 13.9 5 .. 5 
8'-9' 21.3 30.6 23.7 
over 9' 30.3 34.3 16.7 
tractor, 9' & less 54.9 4.0 29.5 
over nl 39.9 19.2 16.3 
























































TABLE 14. PERCENT ANNUAL USE ON FARMS OTHER THAN 
THE HOME FARM.-Continued 
Size farm in acrcs 
------------Machine, power, size 
I}- 121-
Average 
281 & of all 
120 A. 280 A. over farms 
---------
Hay loader, horse 15.6 15.5 4.0 14.7 
tractor 11.5 14.7 5.9 12.3 
Manure spreader, horse, 50 bu. & less 8.7 4.8 7.9 6.2 
61}-70 bu. 5.9 2.9 5.7 4.1 
70 bu. & over 6.9 .0 0.4 1.2 
tractor, 50 bu. & Ie •• .0 .0 .0 .0 
61}-70 bu. 2.6 6.7 .0 3.4 
70 bu. & over .0 3.2 .0 .0 
Mower, horse, 5' & less 7.2 3.7 4.0 4.3 
6' 17.1 5.0 2.5 5.8 
7' & over 12.7 5.2 1.2 4.6 
*Mower, tractor, 6' & less 21. 7 7.2 4.6 9.5 
7' & over 25.3 17.7 6.3 12.1 
*Plow, horse, 18" & Ie •• 2.2 1.5 2.8 1.5 
19" & over 1.0 3.6 0.4 0.6 
tractor, 18" & le.s 1.2 2.3 2.1 2.1 
. 19"-36" 15.5 4.8 0.4 5.4 
over 36" 35.8 27.1 4.7 10.7 
Rake, horse, dump 15.4 11.6 3.5 10.8 
side delivery 11.3 11.4 4.2 9.6 
sweep .0 .0 .0 .0 
tractor, side delivery 42.6 17.8 7.9 13.8 
Roller, horse, 8' & less 4.7 17.0 .0 10.0 
9' & over 21.6 22.4 11.9 21.2 
tractor, 12' & less 53.2 29.8 6.9 31.2 
over 12' 56.8 40.5 17.7 32.6 
Seeder. horse, 9' & less .0 .0 .0 .0 
10'-14' 15.7 9.4 1.6 5.2 
15'-20' 49.6 16.3 12.2 21.3 
21' & over 27.1 19.3 1.3 17.8 
tractor. 21' & over .0 24.0 .0 12.6 
Spike harrow. horse, 7'-11' 2.9 1.2 .0 1.7 
12'-15' 5.0 3.6 1.6 3.9 
16'-19' 3.1 0.3 .0 1.4 
20' & over 1.8 1.1 1.3 1.3 
tractor, IS' & 1e.s 10.3 6.2 5.0 6.6 
16'-19' 8.8 8.3 4.0 7.2 
20' & over 12.8 5.0 2.2 4.8 
Spring tooth harrow, horee. 9' & less .0 .0 .0 .0 
10' & over .0 .0 .0 .0 
tractor, 7'-9' 4.0 6.2 .0 4.6 
10' & over 5.3 5.5 0.1 2.7 
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TABLE 15. A~NUAL SERVICE OF MACHINES BY TYPE OF FARMING AREA. 
(Acres covered by machine, once over). 
North- Eastern Cash Western South-
l\fachinc, power, size east Live- Grain Live- ern 
Dairy stock stock Pasture 
------------
Combine 5' 171.3 191.0 174.3 148.6 138.7 
6' 66.7 196.0 189.2 199.2 319.0 
Cornpicker, I-row 76.6 73.2 54.4 63.8 62.2 
2-row 191.9 137.9 164.2 190.1 109.7 
Corn planter, borse, 2-row 47.2 53.9 64.4 62.9 38.3 
tractor, 2-row 113.0 86.8 101.5 78.3 77.7 
4-row 143.3 153.5 251.5 155.7 
--Culti~ator, horse, I-row 61.8 55.2 62.6 61.0 63.2 
2-row 105.3 90.1 125.1 104.5 84.4 
tractor I 2-row 212.2 168.3 221.8 193.8 139.2 
Disk, single, horse, 8' & less 73.2 73.7 88.6 95.6 74.8 
9'-10' 148.0 120.4 151.7 128.5 116.3 
tractor 9'-10' 213.4 192.4 212.5 157.2 144.0 
Grain binder, horse 8' 41.8 34.6 46.3 52.0 33.6 
tractor 8' 54.0 44.3 63.4 56.6 52.3 
Hay loader, horse 29.7 33.2 41.7 43.0 53.3 
Mower, horse 5' & less 27.7 28.5 27.1 36.3 30.4 
6' 35.3 31.2 36.5 60.5 46.0 
tractor 7' 37.6 . 72.8 85.0 88.5 106.5 
Plow, horse, 18" & less 19.6 20.0 21.0 21.3 20.9 
tractor 19"-36" 67.6 67.;; 79.7 75.2 59.7 
Rake. horse, dump 28.9 25.6 20.5 43.6 39.4 
side delivery 41.9 37.3 43.7 50.4 52.6 
Seeder. horse, 21' & over 57.0 50.2 66.3 47.0 32.3 
Spike tooth harrow, horse, 12'-15' 134.4 . 108.1 84.3 110.1 88.3 
20' & over 204.2 230.0 209.0 233.1 130.5 
tractor, 21' & over 247.5 253.8 246.5 245.1 262.9 
TABLE 16. ANNUAL SERVICE OF MACHINES USED ON HOME FARM ONLY 
AND ON OTHER FAUMS. 
(Acres covered by machine, once over.) 
I 
Machines used Machines used 25 most used 
!t.Iachine, puwer, size on own farm on own farm machines 
only plus others 
Combine, 5' 75.9 206.2 368.0* 
6' 59.1 237.7 537.0* 
Corn picker I-row 62.4 111.6 127.1 
2-row 102.2 226.5 477.5 
Corn planter, horse, 2-row 49.5 87.6 195.2 
tractor. 2-row 77.4 152.5 202.9 
Cultivator. horse 2-row 97.4 162.2 314.8 
tractor 2-row 183.7 261.9 677.1 
Disk, single, horse 9'-10' 77.0 167.3 337.7 
tractor 9'-10' 166.2 320.1 490.0 
Ensilage cutter, stationary 14.4 68.5 79.8 
Grain binder, horse, 8 1 37.6 51.0 191.1 
tractor 8' 48.8 98.8 150.4 
Grain drill horse 8'--9' 23.6 61.2 93.3 
l\Iowcr, horse, 51 & less 28.9 38.3 155.6 
tractor 7' 72.6 132.9 192.2 
Plow, horse 18" & less 19.9 47.9 72.2 
tractor 18 "-36 II 67.0 102.1 276.0 
Uake, horse, dum!. 29.8 79.1 177.3 
side .livery 40.1 68.1 170.0 
trnctor, side delivery 73.8 .124.9 139.8 
*Ten most used machines. 
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TABLE 17. EFFECT OF INCREASED IMPLEMENT WIDTH ON LABOR 
REQUIREMENTS AND TIMELINESS.* 
Size of machine Man-hours required 
Saving in labor by adding additional 
row to machine 
per acre 
Hours Percentt 
1 row 1.00 -- -
2 row 0.50 0.50 50 
3 row 0.33 .17 33 
4 row 0.25 .08 25 
5 row I 0.20 .05 20 
*Hypothetical data assuming a row width can cover 1 acre per hour and equal effectiveness 
per unit of width for each additional row added. 
tPcrc.nt saved as compared to the next smaller size. 
TABLE 18. PERCENTAGE OF TRACTORS WITH RUBBER TIRES. 
Type of tractor 
Row crop 4-wheel 
TYl'E OF FARMING AREA 
Northeast Dairy 69.6 33.3 
Eastern Livestock 70.1 26.6 
Cash Grain 63.1 52.0 
Western Livestock 59.0 16.5 
Southern Pasture 55.0 18.1 
SIn: OF FAllM IN ACDES 
0-10 46.2 50.0 
41-120 49.8 28.4 
121-200 61.8 30.6 
201-280 68.6 44.1 
281-360 73.7 40.5 
361 &: over 74.8 27.3 
Average of all farms 63.3 33.8 
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TABLE 19. OWNERSIIlP OF MACHINES AND TERMS OF USE 
ON OTHER FARMS. 
Percent Percent No. Terms of use* 
owned used other ------------
l\'lachine, power in on farms Part- Cus- Ex-
partner other used ner· tom Loan change 
ship farms on ship 
% % % % 
------------------
Combine 22.7 73.4 4.4 20.5 46.7 1.6 9.4 
Cornpicker 21.6 54.9 2.1 33.0 7.9 4.4 16.3 
Corn planter, horse 3.5 9.1 1.1 24.7 7.1 64.2 2.0 
tractor 7.1 16.5 1.4 45.0 15.0 35.0 5.0 
Corn sheller 15.7 20.8 19.1 14.3 28.8 19.1 7.0 
Cultivator, horse 2.1 4.3 1.1 11.4 14.1 66.5 4.5 
tractor 4.6 9.8 6.9 21.1 16.8 47.8 0.8 
Single disk, borse 2.0 3.1 1.0 31.5 3.3 65.2 0.0 
tractor 3.1 6.5 1.1 33.1 15.0 39.2 0.0 
Double disk, horse 2.3 14.3 1.0 9.9 0.0 90.1 0.0 
tractor 6.3 9.0 1.1 26.6 23.2 40.0 0.0 
Ensilage cutter, field 35.3 52.8 19.3 81.8 9.1 0.0 9.1 
stationary 45.3 44.9 17.9 58.6 8.6 7.1 5.7 
Feed grinder 3.6 1.7 1.4 43.5 0.0 10.9 27.2 
Grain bindcr, horse 4.0 13.4 1.1 22.2 18.2 46.5 2.0 
tractor 9.5 21.0 1.0 35.9 13.1 34.4 0.7 
Grain elevator 4.7 30.1 1.0 31.7 6.1 28.8 16.7 
Grain drill, horse 16.4 17.2 1.0 15.2 11.9 66.8 0.0 
tractor 16.9 16.9 1.0 -49.5 10.1 40.4 0.0 
IIay loader, horse 9.2 10.3 1.0 52.9 4.2 38.6 0_0 
tractor 7.8 10.6 1.6 23.5 5.9 64.7 0.0 
l\lanure spreader, horse 3.3 4_9 1.0 38.1 -- 58.1 0.0 
tractor li.O 3.8 1.0 100.0 0_0 0.0 0_0 
Mower, horse 3_1 9.2 1.2 27.1 5.1 57.6 0.0 
tractor 8.7 17.5 6.4 2('-1 10.8 43.3 5.4 
Plow, horse 1.2 3.3 1.2 16.0 6_5 71.0 0.0 
tractor 4.0 9.5 1.0 18.3 26.6 38.6 0.0 
Rake, horse 6.5 11.4 1.1 36_7 9.0 54.3 0.0 
tractor 12.4 22.4 1.0 33.3 6.7 60.0 0.0 
Roller, horse 15.9 16.7 1.2 18.3 0.0 81.7 0.0 
tractor 20.S 24.7 1.1 60.0 0_0 35.0 0.0 
Seeder, horse 4.2 15.2 1.0 20.0 2.9 74.9 0.7 
tractor 2.8 8.0 2.0 0.0 0.0 100.0 0.0 
Spike h"rrow, horse 1.8 3.3 1.0 21.0 11.2 67.8 0.0 
tractor 3.9 5.4 1.0 37.6 14.4 44.9 0.0 
Spring tooth harrow, horse 0.0 0.0 0.0 0_0 0.0 0.0 0.0 
tractor 4.5 3.4 1.0 67.2 10.4 22.4 0.0 
Tractor 3.3 27.5 4.0 12.8 57.5 7.3 22.4 
Trailer 2.6 9-4 4.1 7.5 2.1 39.0 49.2 
Truck 5.6 28_7 1.2 28.6 4.8 9.5 52.3 














































*Misinlerpretation of the term "hired" on the part of farmers and enumerators probably. 
results in 80me machines being reported as hired when they were actually used on " custom 
basi~. 
TABLE 20. COST OF USE OF FARM MACHINES IN DOLLARS AND AS PERCENTAGE OF FIRST COST. 
Av. 1941 Av. Annual dcpreci- Annual Annual rost A nnual cost of Total annual 
price life iation charge interest of repairs insurance housing cost 
l\.Iachinc, po",,·cr t size- charge on taxes 
------
------ ------------------
S years % S $ % s % $ % s 
------------------------
---------
Combine- Ie-Bs than a' 595 11.1 8.2 48.64 13.38 0.6 3.36 2.0 11.90 13.0 77.28 
5' 625 9.9 9.0 56.30 14.08 3.5 22.11 2.0 12.50 16.8 104.99 
6' 650 11.6 7.5 48.75 14.62 1.4 9.42 2.0 13.00 13.2 85.79 
Cornpicker I-row 400 13.3 6.9 27.69 9.00 1.9 7.47 2.0 8.00 13.0 52.16 
2-ruw 750 10.8 8.2 61.36 16.88 1.4 10.46 2.0 15.00' 13.8 103.70 
Corn planter. horse, 2-row 85 21.4 4.3 3.67 1.92 1.4 1.22 2.0 1.70 10.0 8.51 
trae-tor, 2-row 110 18.4 5.0 5.50 2.48 1.1 1.21 2.0 2.20 10.4 11.39 
tractor j 4-row 220 14.9 6.0 13.20 4.95 .9 1.90 2.0 4.40 11.1 24.45 
'Corn sheller under 60 h.p.h. 160 21.3 4.3 6.86 3.60 .5 .83 2.0 3.20 9.1 14.49 
60-70 h.p.h. 390 18.7 4.7 18.47 8.78 2.8 10.89 2.0 7.80 11.8 45.94 
over 70 h.p h. 810 20.5 4.5 36.45 18.22 1.6 12.58 2.0 16.20 10.3 83.45 
Cultivator, horse, I-row 55 22.6 3.9 2.13 1.22 1.8 .99 2.0 1.10 9.9 5.44 
2-row tl5 20.3 4.5 4.25 2.12 1.6 1.50 2.0 1.90 10.3 9.77 
tractor. 2-row 120 16.4 5.6 6.75 2.70 1.7 2.01 2.0 2.40 11.6 13.86 
4-row 255 19.0 4.7 12.05 5.72 1.6 4.06 2.0 5.10 10.6 26.93 
Disk, single, horse, 8' & less 65 23.4 4.0 2.57 1.48 0.7 .45 2.0 1.30 8.9 5.80 
9'-10' 75 21.9 4.1 3.05 1.68 1.2 .93 2.0 1.50 9.5 7.16 
11'-15' 90 22.9 3.9 3.52 2.02 1.1 .98 2.0 1.80 9.2 8.32 
tmotor, 8' & les. 70 20.4 4.5 3.15 1.58 .5 .37 2.0 1.40 9.3 6.50 
9'-10' 85 19.2 4.8 4.05 1.92 1.4 1.15 2.0 1.70 10.4 8.82 
11'-15' 125 17.9 5.0 6.28 2.88 .8 .99 2.0 2.50 10.1 12.65 
Double disk, horse, 8' & Ie •• 120 21.4 4.3 5.14 2.70 .6 .72 2.0 2.40 9.1 10.96 
over 8 1 150 23.1 3.9 5.87 3.38 .3 .41 2.0 3.00 8.4 12.66 
tractor, 7' & less 120 17.4 5.3 6.35 2.70 1.6 1.89 2.0 2.40 11.1 13.34 
8' 130 18.5 5.0 6.50 2.92 .6 .72 2.0 2.60 9.8 12.74 
9' 150 19.1 4.7 7.11 3.38 .9 1.34 2.0 3.00 9.9 14.83 
10' 160 20.3 4.5 7.20 3.60 .4 .66 2.0 3.20 9.2 14.66 
Ensilage cutter, field 615 14.2 6.4 39.50 13.82 2.1 12.61 2.0 12.30 12.7 78.23 
statjona~ 330 18.5 5.0 16.50 7.42 2.3 7.60 2.0 6.60 11.6 38.21 
Feed grinder, hammer mi I, 
lesB 40 b.p.h. 100 16.6 5.3 5.29 2.25 8.9 8.87 2.0 2.00 18.4 18.41 
41-80 h.p.b. 140 16.0 5.6 7.88 3.15 9.2 12.92 2.0 2.80 19.1 26.75 
over 80 b.p.h. 200 14.3 6.4 12.86 4.50 10.1 20.20 2.0 4.00 20.8 41.56 
plate, less 40 h.p.h. 35 19.5 4.4 1.55 .78 8.0 2.81 2.0 .70 16.7 5.84 
-- -----










































TABLE 20. COST OF USE OF FARM MACHINES IN DOLLARS AND AS PERCENTAGE OF FIRST COST-(Continued) 
-- - ----
Avo 1941 Avo Annual depreci- Annual Annual cost Annual cost of Total annual 
price life iation charge interest of repairs insurance housing cost 
Machine. power. size charge OD taxes 
---------------------------------
S years % S S % s % s % $ 
---------------------------
Feed grinder, plate, 
18.5 8.3 3.31 .80 17.5 1.01 41-80 b.p.h. 40 5.0 2.00 .90 2.0 
oyer 80 b.p.h. 70 17.4 5.3 3.71 1.58 8.9 6.21 2.0 1.40 18.4 12.90 
Grain binder, horse 6' 210 21.0 3.3 7.00 4.72 1.5 3.05 2.0 4.20 9.0 18.97 
7' 215 25.3 3.6 7.12 4.82 1.8 3.87 2.0 4.30 9.6 20.71 
8' 220 22.6 3.9 -8.61 4.95 2.0 4.41 2.0 4.40 10.2 22.37 
tractor 6' 265 21.1 4.1 10.86 5.98 1.3 3.36 2.0 5.30 9.6 25.50 
7' 275 22.9 3.9 10.74 6.18 1.3 3.58 2.0 5.50 9.5 26.00 
8' 355 21.3 4.3 15.19 7.98 1.3 4.56 2.0 7.10 9.8 34.83 
9'_10' 365 18.1 5.0 18.28 8.22 1.5 5.40 2.0 7.30 10.7 39.20 
Grain drill, horse, 7' & less 155 21.0 3.3 5.15 3.48 .4 .67 . 2.0 _3.10 8.0 12.40 
8'-0' 200 24.2 3.8 7.50 4.50 .2 .40 2.0 4.00 8.2 16.40 
10' & over 255 24.0 3.7 9.54 5.72 .3 .67 2.0 5.10 8.2 21.03 
tractor, 9' & less 185 25.2 3.6 6.68 4.18 .2 .45 2.0 3.10 8.1 15.01 
over 9' 290 22.3 4.1 11.86 6.52 .2 .58 2.0 5.90 8.6 - 24.86 
Grain elevator 215 25.0 3.6 9.88 6.18 2.6 7.08 2.0 5.50 10.4 28.64 
Hay loader, horse 145 20.9 4.3 6.24 3.28 .6 .90 2.0 2.90 9.2 13.32 
tractor 165 20.3 4.5 7.45 3.72 .7 1.20 2.0 3.30 9.5 15.67 
-Manure spreader, horse 170 20.8 4.3 1.29 3.82 .8 1.32 2.0 3.40 9.3 15.83 
tractor 210 19.6 4.5 9.45 4.12 .5 1.13 2.0 4.20 9.3 19.50 
Milking machine 90 18.2 5.0 4.50 2.02 7.0 6.31 2.0 1.80 16.3 14.63 
Mower, horse, 5' & Ie •• 95 21.9 4.1 3.86 2.12 2.4 2.28 2.0 1.90 10.7 10.16 
6' 100 21.4 4.3 4.29 2.25 2.0 1.97 2.0 2.00 10.5 10.51 
l' & over 105 20.0 4.5 4.15 2.38 2.3 2.41 2.0 2.10 11.1 11.64 
tractor, 6' & le.s 120 19.7 4.5 5.40 2.70 1.7 2.04 2.0 2.40 10.4 12.54 
7' & over 130 16.2 5.6 7.31 2.92 1.5 1.99 2.0 2.60 11.4 14.32 
Plow, horse 18" & 1e.s 15 25.3 3.6 2.68 1.68 1.1 .81 2.0 1.50 8.9 6.67 
19" & over 100 24.5 3.8 3.75 2.25 1.3 1.29 2.0 2.00 9.3 9.29 
tractor 18" & 1es. 95 17.4 5.3 5.00 2.12 2.5 2.41 2.0 1.90 12.0 11.43 
19"-36" 115 17.6 5.0 5.72 2.58 2.3 2.68 2.0 2.30 11.5 13.28 
over 36" 110 19.4 4.1 8.05 3.82 2.6 4.31 2.0 3.40 11.6 19.64 
Rake, horse, dump 55 24.8 3.6 1.96 1.22 .6 .32 2.0 1.10 8.4 4.60 
.ide delivery 120 21.6 4.1 4.91 2.70 .5 .60 2.0 2.40 8.8 10.61 
sweep 60 27.3 3.3 2.00 1.35 .9 .51 2.0 1.20 8.4 5.06 











































TABLE 20. COST OF USE OF FARM MACHINES IN DOLLARS AND AS PERCENTAGE OF FIRST COST-(Continued) 
Av. 1941 Av. Annual depreci- Annual Annual cost Annual cost of Total annual Average 
price life iation charge interest of repairs insurance housing cost coat per 
1\fachinc, power, size charge on taxes unit of 
------------ ------------------
scrvice* 




Roller, horse, 8' & less 60 22.7 3.9 2.35 1.35 .0 .00 2.0 1.20 8.2 4.90 .10 
over sr 120 24.1 3.8 4.50 2.70 .2 .30 2.0 2.40 8.2 9.90 .11 
tractor, under 121 75 22.1 4.1 3.05 1.68 .4 .27 2.0 1.50 8.7 6.50 .06 
over 12' 125 21.5 4.1 5.14 2.82 .8 .94 2.0 2.50 9.1 11.40 .07 
Spike harrow, horse 7'-11' 25 25.6 3.5 0.88 .58 .2 .05 2.0 .50 8.0 2.01 .03 
12'-15' 35 25.3 3.5 1.24 .78 .6 .21 2.0 .70 8.4 2.93 .03 
16'-19' 45 24.4 3.8 1. 71 1.02 .6 .27 2.0 .90 8.7 3.90 .03 
20' & over 55 23.8 3.7 2.04 1.22 1.2 .66 2.0 1.10 9.1 5.02 .02 
tractor IS' & Ie •• 45 22.5 4.1 1.86 1.02 .3 .14 2.0 .90 8.7 3.92 .02 
16'-19' 50 23.4 3.9 1.96 1.12 .8 .39 2.0 1.00 8.9 4.47 .02 
20' & over 70 22.1 4.1 2.86 1.58 .8 .54 2.0 1.40 9.1 6.38 .03 
Spring tooth harrow, horBe, 9' &; less 30 19.9 4.5 1.35 .68 .8 .25 2.0 .60 9.6 2.88 .06 
over 9 1 65 22.2. 4.1 2.68 1.48 .2 .13 2.0 1.30 8.6 5.59 .08 
tractor 7'_9' 45 20.3 4.6 2.05 1.02 1.0 .45 2.0 .90 9.8 4.42 .05 
10' &; over 75 19.6 4.5 3.35 1.68 .8 .63 2.0 1.50 9.5 7.16 .06 
Tractor, row cropt 950 12.5 7.5 68.40 19.00 1.5 14.02 ' 2.0 21.38 12.9 122,80 
4-wheel 825 15.0 6.0 49.57 18.58 1.8 14.61 2.0 16.50 12,0 99.26 
Trnilert-2-wheel, factory 105 12.6 7.0 7.:11 2.38 .0 .00 2.0 2.10 11.2 11.79 
4-whcel, factory 175 17.9 5.0 8.72 3.92 .8 1.36 2.0 3.50 10.0 17.50 
2-wheel, homemade 16 14.7 5.8 0.93 .35 6.9 1.11 2.0 .32 16.9 2.71 
4-wheel, homemudo 26 14.7 5.9 1.53 .58 8.0 2.09 2.0 .52 18.2 4.72 
Truck.~ tont 800 10,9 8.2 65.45 18.00 1.8 14.13 2,0 16.00 14.2 113.58 
1~ ton 1225 12.8 6.9 84.85 27.58 1.8 21.95 2.0 34.50 13.8 168.88 
Wagont 120 27.5 3.2 3.86 2.70 1.5 1.83 2.0 2.40 9.0 10.79 
*Cost per acre for field machine., cost per bushel for corn sheller, feed grinder, grain ('levator, cost per cow for milking machines and cost per load for mn· 
nure 8preader. 




TABLE 21. MACHINE COST BY FARM SIZE. 




Combine,5r t 92.72 
Corn picker, 2-row t 98.61 
Corn planter, horse, 2-row 7.12 7.98 
tractor r 2-row t 10.11 
Cultivator, horse, 1-row 5.23 5.55 
horse, 2-row 10.10 9.38 
tractor, 2-row 15.67 13.14 
Disk, horBe, 9'-10' 6.95 6.83 
tractor, 9'-10' 7.43 8.29 
Grain binder, horse, 8' 16.58 21.56 
tractor,8' f 32.23 
Mower. horse, 51 8.06 9.96 
tractor, 7' t 13.32 
Plow, harBer 181• 6.40 6.64 
tractor, 19"-36" 15.74 12.23 
Tractor, row cropt 122.24 115.76 
-- ._-
--
*For acres covered both on home farms and other farms. 
tNumber ellses too few for comparison. 
tNo data on annual UBe. 
Total annual cost 
Farm size, acres 
-----------------
361 & 
121-200 201-280 281-360 over 0-40 
---------------
100.02 88.11 92.37 107.53 t 
108.33 101.80 105.80 103.30 t 
8.49 8.66 9.07 9.35 .47 
10.96 11.55 11.82 12.91 t 
5.47 5.70 5.52 5.40 .18 
9.81 10.46 9.81 10.14 .29 
13.66 13.67 14.73 13.79 .16 
7.32 7.25 9.00 7.6B .14 
8.58 9.48 8.72 14.45 .05 
22.78 22.95 24.08 21.76 1.54 
34.92 34.27 36.37 35.71 t 
10.25 10.90 10.38 12.68 .45 
13.84 13.93 15.74 16.28 t 
6.68 6.87 7.02 B.46 .85 
13.40 13.43 1~.21 15.25 1.00 
122.05 120.66 131.09 139.42 -
Cost per acre* 
Farm size, acrE'S 
-----------
41-120 121-200 201-280 
---------
.61 .70 .50 
.68 .66 .65 
.23 .17 .13 
.18 .17 .14 
.10 .09 .08 
.11 .10 .08 
.11 .08 .07 
.07 .05 .05 
.05 .04 .04 
.75 .55 .44 
1.03 .69 .50 
.42 .34 . .30 
.19 .22 .17 
.34 .35 .26 
.26 .22 .17 
- - -
---
281-360 
---
.46 
.62 
.10 
.12 
.08 
.07 
.05 
.04 
.06 
.39 
.46 
.26 
.22 
.25 
.14 
-
---
361 & 
over 
---
.75 
.60 
.10 
.09 
.07 
.12 
.05 
.02 
.08 
.38 
.44 
.17 
.12 
.17 
.12 
-
f-l 
o 
oj:>. 
